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Abstract
The goal of this thesis was to determine whether the 20-item Measure of Processes of Care
(MPOC-20) questionnaire remains structurally/factorially valid among children with
epilepsy, and to propose adaptations if it did not. Establishing the MPOC-20’s structural
validity in this population makes it possible to draw conclusions on the potential effects of
parent-perceived Family-Centred Care (FCC) on health outcomes within this population.
Data came from the Health-related Quality of Life for Children with Epilepsy Study
(HERQULES). Confirmatory Factor Analysis (CFA) indicated that the original five factor model
fit poorly in children with epilepsy. An exploratory analysis within a CFA framework
identified a two factor model with 16 indicators with a ‘good’ fit. This revised factor
structure may better reflect the treatment experiences of children with epilepsy and their
families. Further research is needed to verify these results in another sample.
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Chapter 1 – Introduction
Family-centred care (FCC) is a clinical approach to the treatment of patients (usually
children), within the context of the family. Espoused by healthcare professionals and
institutions, it also encourages the planning, delivery, and evaluation of healthcare that
considers the patient and family as both recipients of care and collaborative partners
(Committee on Hospital Care & Institute for Patient- and Family-Centered Care, 2012;
Shields et al., 2012). It is particularly relevant for paediatric patients, as they need their
parents to advocate for them and provide a context of their lives to care providers.

The benefits of FCC are many, extending across several levels – from an entire
healthcare system to care providers, family members, and individual patients. At the
system-level, FCC is linked to greater cost-effectiveness, lower health service utilization,
and higher staff satisfaction, potentially leading to less staff turnover and improved
performance (Committee on Hospital Care & Institute for Patient- and Family-Centered
Care, 2012). For family members, FCC has been shown to affect parental well-being,
knowledge, and feelings of competency and efficacy (S. King, Teplicky, King, &
Rosenbaum, 2004). Among children, FCC has been linked to less anxiety, better coping,
decreased length of hospitalization, improved recovery from surgery and better patient
safety (Committee on Hospital Care & Institute for Patient- and Family-Centered Care,
2012).

Given that one of the goals of FCC is to maximise quality of life (Stein, 1998), it is
conceivable that FCC can improve the health-related quality of life (HRQL) for children
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with epilepsy – a goal that is shared by care providers in the management of seizures
(Wiebe, Matijevic, Eliasziw, & Derry, 2002). Children with epilepsy face not only the
symptoms of the condition and its treatments, but also the side effects of those
treatments. They may also confront stigmatisation, isolation, and restriction of
activities; while their family members face many emotional, financial and social
stressors (Austin, Shafer, & Deering, 2002; Ellis, Upton, & Thompson, 2000; Fisher et al.,
2005; Hobbs, 1985). Hence, further investigation into the potential relationship
between FCC and the HRQL of children with epilepsy is warranted. To do so however, a
valid and reliable instrument that can measure FCC across various paediatric conditions
is needed. This thesis focuses on one of the most widely used measures of FCC, the
Measure of Processes of Care (MPOC), and assesses how well it performs within a
sample of children living with epilepsy.

Initially developed for use in children with neurodevelopmental disabilities, this
instrument ascertains, from a parent’s perspective, the degree to which his/her child’s
care, within the past year, was family-centred. Treatment for children with epilepsy,
however, differs from that of children with other illnesses and disabilities where the tool
was initially validated. This has implications for the MPOC, because its validity and
reliability are dependent on the characteristics of the population where it is being used.
Because of this, the MPOC cannot be used to draw inferences about a new population
where it has not been validated. It is recommended that whenever a tool is applied to a
new setting or a different group of people, that its psychometric properties are reassessed and re-established (Rosenbaum et al., 1990; Streiner & Norman, 2008).
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To date, there has been some initial evaluation of the MPOC’s reliability and validity in
children with epilepsy, using data from the Health-Related Quality of Life for Children
with Epilepsy Study (HERQULES) (Hunter, 2007). Though the tool performed well in
several respects, its structural/factorial validity – how well the hypothesised constructs
are being tapped by a tool (Streiner & Norman, 2008) – needed further assessment. This
thesis contributes to this research by further investigating whether the MPOC reflects
the experiences of children with epilepsy and their families, and whether it needs to be
adapted to reflect differences in care.

1.1 Research Objectives
The objectives of this thesis are to:

1. Test whether the original five-domain structure of the MPOC-20 is observed in
a sample of children with epilepsy.
2. If necessary, propose adaptations to improve the utility of the MPOC-20 in this
population.
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Chapter 2 – Background
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Chapter Overview

This chapter provides a background on family-centred care (FCC) and presents evidence
of its effects in children with chronic illness (Section 2.1). Also provided is an overview of
epilepsy and its impact on the health-related quality of life of children (Section 2.2).

2.1 The Concept of Family-Centred Care
The American Academy of Paediatrics defines patient- and family-centred care as:
“… an innovative approach to the planning, delivery, and evaluation of health care
that is grounded in a mutually beneficial partnership among patients, families, and
providers that recognizes the importance of the family in the patient’s life. When
patient- and family-centered care is practiced it shapes health care policies, programs,
facility design, evaluation of health care, and day-to-day interactions among patients,
families, physicians, and other health care professionals.”
(Committee on Hospital Care & Institute for Patient- and Family-Centered Care, 2012)
This clinical approach recognises that paediatric patients are not only unique children
with specific healthcare needs, but also unique individuals who live within a larger social
context, in need of emotional, social, and developmental support (Committee on
Hospital Care & Institute for Patient- and Family-Centered Care, 2012). Chronic illness
introduces a confluence of negative impacts which can, in turn, adversely affect the
quality of life of the child and family. Potential areas of impact include the psychosocial
status of the child and the ability of the family to function as effectively as it did before
diagnosis (Franck & Callery, 2004). The biomedical approach, on the other hand, focuses
exclusively on treating only the biological mechanisms that lead to disease – negating
the psychosocial aspects of illness altogether (Bury, 2005).
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To address these psychosocial issues, patient- and family-centred care places an
emphasis on the ‘interpersonal’ processes of care delivery – where the development of
a communicative rapport between care providers and patients is instrumental. This
rapport improves the exchange of information, thereby fostering healthy, collaborative
relationships (Donabedian, 1997). Relative to a solely patient-centred approach, FCC
broadens its purview to include the interpersonal relationships of the family alongside
that of the patient and care providers – in essence, making family members recipients of
care themselves (O’Neil, Palisano, & Westcott, 2001; Shields, Pratt, & Hunter, 2006).

Thus, care is planned around the entire family. Care providers acknowledge the vital
roles that family members fulfill in a child’s life, and the value of involving them
throughout the treatment process (Institute for Patient- and Family-Centered Care,
2010). As partners in care, family members can help to plan care while receiving support
themselves (Centre for Addiction and Mental Health (CAMH), 2004; Espe-Sherwindt,
2008; Shields et al., 2006). Care providers become partners, listeners, facilitators, and
consultants – demonstrating a respect for parental knowledge and an awareness of the
impact of a chronic illness on quality of life (Espe-Sherwindt, 2008).

Family-centred care has seen widespread acceptance and support from numerous
medical societies, healthcare institutions, and legislative bodies (Committee on Hospital
Care & Institute for Patient- and Family-Centered Care, 2012; Kuo et al., 2012). It has
been promoted in numerous treatment environments and treatment populations,
producing numerous unique variants of FCC in response to the needs and challenges of
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specific settings. Essentially, this means that FCC has become a fragmented,
misunderstood, ‘amorphous’ concept with little consensus on its meaning (Campbell &
Summersgill, 1993; Corlett & Twycross, 2006; Darbyshire, 1993; Franck & Callery, 2004;
Hutchfield, 1999; S. King, Teplicky, et al., 2004; Kuo et al., 2012; Kuo, Bird, & Tilford,
2011; MacKean, Thurston, & Scott, 2005). There is a lack of agreement on a definition of
FCC that could be applied in all treatment settings and conditions.

There is, however, some agreement on the principles of FCC (Kuo et al., 2012). Thus, to
foster a clearer understanding of FCC, this section suggests several common elements of
FCC, compiled through a review and synthesis of the literature, that appear to form the
basis of most conceptual definitions (Committee on Hospital Care & Institute for
Patient- and Family-Centered Care, 2012; S. King, Teplicky, et al., 2004; Kuo et al., 2012;
Shelton & Stepanek, 1994). These elements are: i) Recognition that the family is a
constant in the child’s life, ii) Partnership and Collaboration, iii) Complete and Unbiased
Information Exchange, iv) Respect, Awareness and Support, and v) Comprehensive,
Coordinated and Continuous Care.

i) Recognition that the Family is a Constant in the Child’s Life. A major assumption of FCC
is that the family is both the anchor and primary source of a child’s support and strength
(Committee on Hospital Care & Institute for Patient- and Family-Centered Care, 2012).
This contrasts heavily with the more transitory nature of medicine, where the attending
care providers, and the healthcare system itself may fluctuate and change over time
(Dempsey & Keen, 2008; S. King, Teplicky, et al., 2004; MacKean et al., 2005; Shelton &
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Stepanek, 1994). Families and patients are to be treated as whole persons rather than
simple consumers of services and supports (Shelton & Stepanek, 1994).

ii) Partnership and Collaboration. High-level family involvement and shared decisionmaking are thought to involve the strengths, values, and abilities of each stakeholder.
This element is the foundation of FCC, as it brings families and care providers together
as collaborative teams. Within these teams, decisions are made in the best interests of
the child and family. This can happen at the individual patient level and at the systems
and policy levels (S. King, Teplicky, et al., 2004; Kuo et al., 2012; Maternal and Child
Health Bureau, 2005).

At the individual level, care is provided through collaborative decision-making. Care
providers are technical experts on a condition and its treatments, and families are
experts on their child (Rosenbaum, King, Law, King, & Evans, 1998). The nature of
interaction is reciprocal, care plans are constructed jointly, and the ownership of all
outcomes is shared (Betz, 2006; Kuo et al., 2012).

For children with chronic illness, this team dynamic is important, because the role of
advocate and expert is often held by their parents (MacKean et al., 2005). This
relationship mandates the building up of parental competencies and the support of
family functioning. When parents are empowered, they feel more in control, more
competent, and more self-efficacious (Judge, 1997). Child development is also a key part
of this partnership – it is hoped that as the child matures, they will also enter the
partnership (Judge, 1997; Maternal and Child Health Bureau, 2005).
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It is important, however, that the role of team player does not overextend already
stressed families. They must be allowed to define how much or how little of a role they
wish to play in the decision-making process (Corlett & Twycross, 2006; Institute for
Patient- and Family-Centered Care, 2010; Kuo et al., 2012).

At the systems/policy level, FCC is demonstrated through family presence in initiatives
such as professional education, policy-making, and program development (Committee
on Hospital Care & Institute for Patient- and Family-Centered Care, 2012; Shaller, 2007).
More specific examples include; involvement of the family and/or child in the design or
development of facilities, the existence of family advisory groups, family presentations
on care experiences at Grand Rounds, and the hiring of experienced family members as
consultants (Kuo et al., 2012; Shields et al., 2012). Essentially, the idea is to ensure that
collaboration exists at all levels of care – from community to hospital care, from
individual to systems or policy levels, and from program development to evaluation
(Shelton & Stepanek, 1994).

iii) Information Sharing. This element refers to the fluid movement of information
among care providers and families (S. King, Rosenbaum, & King, 1995; Kuo et al., 2012).
Communication is open, objective, and unbiased, and information is accessible,
affirming, and useful (Committee on Hospital Care & Institute for Patient- and FamilyCentered Care, 2012; Kuo et al., 2012; Shaller, 2007). Relevant behaviours include; an
openness for discussion and negotiation, receptivity to parent input, and the ability to
facilitate the exchange of information (Bishop, Woll, & Arango, 1993).
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Examples of information sharing activities include parental presence at daily
interdisciplinary ward rounds, easily accessible medical records and collaborative
child/care provider documentation of health issues and progress (Kuo et al., 2012;
Shields et al., 2012)

iv) Respect, Awareness and Support. Key to the delivery of FCC is the development of
mutual respect among care providers and family members (S. King et al., 1995). Here,
family skills and expertise are recognised and appreciated, thereby restoring the dignity
and control that had been lost as a result of a diagnosis. Care providers must also
respect family perspectives, preferences, and choices (Institute for Patient- and FamilyCentered Care, 2010; Kuo et al., 2012; Shaller, 2007). This element enables the creation
of productive relationships, enhances information exchange, and ultimately facilitates
the child’s medical care in ways that would not be possible if an adversarial relationship
had existed (Sunde, Mabe, & Josephson, 1993).

Care providers must also be aware that children and their families are diverse in many
ways, including, but not limited to; race, education, linguistics, ethnicity, culture,
geography, spirituality, and social interaction (Committee on Hospital Care & Institute
for Patient- and Family-Centered Care, 2012; Garwick, Kohrman C, Wolman C, & Blum
RW, 1998; Kuo et al., 2012; MacKean et al., 2005). Also important is awareness of the
coping methods of each family, and their developmental, socioeconomic, emotional,
and environmental needs (Shelton & Stepanek, 1994). Sources of strain on the family
should also be recognised. Examples of such strain include the burdens faced by single-
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parent families and restrictions placed on families by limited financial resources (R. T.
Brown, 2008; Committee on Hospital Care & Institute for Patient- and Family-Centered
Care, 2012). Each of these familial attributes provides a context for their care choices,
and colours the experiences and perceptions of provided care (Committee on Hospital
Care & Institute for Patient- and Family-Centered Care, 2012; Institute for Patient- and
Family-Centered Care, 2010; Kuo et al., 2012; Shaller, 2007).

It is not sufficient to simply recognize the family’s diverse contexts and needs – support
and accommodation is also necessary. Children and their families must receive
treatment in an environment where family functioning is normalised – thereby reducing
the impact of chronic illness (Franck & Callery, 2004; Shields et al., 2012). Thus, through
the provision of both formal and informal support, families are able to mobilize further
support, information and resources (Committee on Hospital Care & Institute for Patientand Family-Centered Care, 2012; Kuo et al., 2012; MacKean et al., 2005; Webster,
Johnson, & Institute for Family-Centered Care, 1999).

The practice of respectful, aware, and supportive care involves: the use of respectful
language by care providers, the provision of interpreters, open visiting hours for siblings
and extended family, parent-to-parent networking, payment plans where services are
not covered by universal healthcare, the employment of chaplains, social workers, and
patient representatives, and care provider training in culture awareness, cultural
sensitivity, and cultural competency (Kuo et al., 2012; Maternal and Child Health
Bureau, 2005; Purnell, 2012; Shields et al., 2012).
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v) Comprehensive, Coordinated and Continuous Care. This is best described as the
degree to which care is ‘holistic, continuous, and consistent over time, settings, and
people’ (S. King et al., 1995). It encompasses child-specific and interdisciplinary care –
key features in the treatment of children with chronic illness (Miller, Recsky, &
Armstrong, 2004). It also encompasses the ideal of coordinated care, whether with
respect to transitioning between care providers, between entire systems, or leaving the
system altogether (Garwick et al., 1998; MacKean et al., 2005). Finally, it also recognises
the need for continuity in care. Because children and their families have lives outside of
the hospital or clinic, they require quality care and support at the home and community
level.

By providing such services, parents no longer have to navigate the healthcare system or
coordinate care on their own (Garwick et al., 1998; Lindeke, Leonard, Presler, &
Garwick, 2002). Overall, this element represents FCC’s ability to respond to unique
circumstances of the child and family with flexible and competent support rather than a
single-solution-fits-all approach (Shields et al., 2012). Care plans are no longer absolute
and rigid, but flexible – all members of the team are ready and willing to negotiate (Kuo
et al., 2012; Maternal and Child Health Bureau, 2005).

To provide this kind of care is to ensure proper assessment, planning, implementation,
evaluation, monitoring, support, education, and advocacy at all levels of healthcare
practice (Lindeke et al., 2002). The availability of Care Coordinators is also beneficial to
the care process, whether they are part of the healthcare system, the community, or a
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third party (Lindeke et al., 2002). Other ways of improving the continuity of care include;
the networking and collaboration of care providers with community resources and
partners, using health information technologies to facilitate care coordination and the
exchange of information, continual assessment of child and family needs, and producing
clearly stated, written goals for the patient, family, healthcare team(s), and system to
follow (Turchi et al., 2014).

2.1.1

The Benefits of Family-Centred Care on Child Health
Outcomes

The intention of FCC is to have a substantial impact on all stakeholders in the treatment
process. Of particular interest, however, is the explicit effect of FCC on child health
outcomes. An extensive literature search (see Appendix A for details on the search
process used) yielded only five papers that used quantitative methodologies to report
the impact of FCC on child outcomes.

Two of these papers (Kuo et al., 2011; Stevens, Pickering, & Laqui, 2010) performed
secondary analyses on data from the U.S. National Survey of Children with Special
Health Care Needs (NS-CSHCN). Both studies reassembled five questions from the
survey as a summary measure which was thought to encompass FCC as a construct. The
questions asked whether care providers: spent enough time with the child; listened
carefully to family members; demonstrated sensitivity to family values and customs;
provided specific information on their child’s condition and care; and made the family
feel like partners in care (CDC/National Center for Health Statistics, 2013). Four of the
five elements of FCC described above are represented in this summary measure, but
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‘Comprehensive, Coordinated and Continuous Care’ is not. By encompassing the
majority of its principles, this measure appears to be a reasonable indicator for whether
FCC has been delivered or not.

In the Stevens et al. (2010) paper, the authors examined whether the existence of a
‘medical home’ would affect school engagement and after-school participation among
children with asthma. Medical homes are central locations for patients and families to
receive necessary services in a manner that is accessible, coordinated, comprehensive,
family-centred, culturally competent, continuous, and compassionate (Medical Home
Initiatives for Children With Special Needs Project Advisory Committee, 2002). Using
data from the 2005-2006 NS-CSHCN survey, 6357 children ages 6-17 with asthma were
identified. The 5-item summary measure was subsequently adopted to measure FCC as
one of the features of a medical home. Using this measure, FCC was associated with: i)
more days where the child with asthma exercised in school; ii) an increased likelihood of
involvement in sports; and iii) a lesser chance of parents being contacted by the school
about issues their child was having.

Kuo et. al (2011) also used data from the 2005-2006 NS-CSHCN survey but focused on
38,915 children, aged 0 to 18 with any of various chronic illnesses as opposed to
children with clinically-diagnosed asthma. FCC was treated as a dichotomous variable –
individuals who ‘usually’ or ‘always’ received the behaviours described in the question
were designated as having received FCC. Families that reported a consistent need for
interpreters and received this service were also counted as having received FCC
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regardless of their score on the index. While clinical adaptability and a commitment to
information exchange are important features of FCC, the provision of an interpreter
does not guarantee that FCC is being practiced. This raises questions about using the
provision of an interpreter as a stand-alone indicator of FCC. In all, FCC was associated
with the stabilisation of the chronic condition, reduced odds of emergency room visits,
and fewer difficulties related to child health. Contrary to the results of Stevens et al.
(2010), FCC was not found to be associated with the number of missed school days. In
general, however, health services utilisation declined when FCC was practiced; again
suggesting that FCC may have a direct effect on child health outcomes.

The remaining three studies each used the 20-item Measure of Processes of Care
(MPOC-20) as a validated measure of FCC. McKean et al. (2012) conducted a
randomized controlled trial to determine whether FCC would affect treatment goal
attainment and impact speech-language testing scores. Ten children with speech sound
and/or language disorders received a family-centred speech-language therapy program,
while another ten children received the ‘usual practice’ program. Though MPOC scores
were relatively high, there were no significant differences in scores for the two groups
of children. Both treatment groups also saw a similar degree of goal attainment and
speech-language improvements compared to scores collected before therapy was
administered.

Palisano et al. (2011) created a model to identify and explain the determinants of
participation in leisure and recreational activities by children with cerebral palsy. They
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hypothesised that features of service delivery (including the delivery of FCC) would
mediate the effect of child characteristics and family characteristics on participation. To
test this model, a questionnaire including the MPOC-20 was given to parents of 288
children ages 6-12 with cerebral palsy. Though much of the variation in the intensity of
participation was explained by the model (32%), the pathway between service delivery
and participation was not found to be significant. Therefore, in these children with
cerebral palsy, FCC did not have an effect on childhood participation in leisure and
recreational activity.

The final paper to discuss FCC’s effects on child health outcomes is that of Moore, Mah,
& Trute, (2009). They investigated the potential association between FCC and health
related quality of life (HRQL) in a cross-sectional study of 187 children with various
neurological disorders, including epilepsy. One of the first steps in their study was to
assess the MPOC-20’s use in their sample. The MPOC-20 assesses FCC using five
domains, or underlying constructs of FCC as described by the originators of the MPOC.
Each domain corresponds to a score, thereby creating five subscale scores with no
overall summary score (S. King, King, & Rosenbaum, 2004). Previous research had
suggested that only two domains, and thus, two subscale scores were necessary to
measure the family-centred caregiving. Thus, to identify the number of MPOC-20
domains in their sample, the authors performed a principal axis factor analysis, with a
goal of identifying a potentially smaller number of domains. The conclusion was that
only one domain was needed to evaluate the extent of family-centredness in a
paediatric neurology clinic.
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Together, severity of illness and FCC jointly explained 32% of the variance in children’s
total HRQL. When controlling for the severity of illness, FCC explained the variation in
HRQL scores – specifically 7% of the variation in physical summary score, 13% of the
psychosocial summary score, and 17% of the summary HRQL score. .

Overall, the small number of studies captured by this literature review suggested that
relatively little known is about the quantitatively measured effects of FCC on child
health outcomes. These studies also presented mixed results on whether FCC has an
effect on those outcomes. Altogether, this means that more work is needed to
determine whether FCC is useful as a clinical approach, and to identify health outcomes
where FCC leaves a meaningful impact.

This thesis, as with Moore et. al (2009), focuses on HRQL as a health outcome for
children. In this study, FCC was found to impact the HRQL of children with neurological
disorders, including children with intractable epilepsy. Of note, however, is the fact that
only a minority of the sample in this study was composed of children with epilepsy
(31%). The majority of the sample was composed of children with a variety of different
neurological conditions, each of them with unique symptoms and treatment regiments.
In addition, the entire subsample with epilepsy had intractable epilepsy – individuals
where seizures could not be controlled through standard treatments. Thus, the results
of this study may not be generalizable to the majority of children with epilepsy whose
seizures are controlled.
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Therefore, more work is needed to characterise the effects of FCC on the HRQL of
children living with epilepsy in general. A valid and reliable measurement tool, however,
needs to be chosen for such a project. The MPOC-20 is a suitable choice, but its
appropriateness of use in children with epilepsy needs to be determined by the reassessing its validity.

The process of testing and re-establishing the MPOC-20’s psychometric properties in
children with epilepsy requires a contextual understanding of the needs and
experiences that come with the condition. Thus, the next section (2.3) describes
epilepsy as an illness and details the impact of the condition on children and their
families.

2.2 Overview of Paediatric Epilepsy
2.2.1

Prevalence and Incidence of Epilepsy

Epilepsy can occur in anyone regardless of age, sex, race, social class, or geographic
location. It is the most common neurological disorder worldwide (World Health
Organization, 2005). In Canada, about 6 per 1000 residents has epilepsy, with 15,500
people of all ages being diagnosed each year (Epilepsy Canada, 2005a; Kotsopoulos, van
Merode, Kessels, de Krom, & Knottnerus, 2002; Reid et al., 2012). Using data from the
Canadian Community Health Survey and the National Health Survey, it was estimated
that the prevalence of epilepsy in children 0 to 11 years old in Canada is 2.5 per 1000,
and for children 12 to 14 years of age, 4.4 per 1000 (Tellez-Zenteno, Pondal-Sordo,
Matijevic, & Wiebe, 2004; Wheless, Clarke, McGregor, Pearl, & Ng, 2012). Boys are more
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likely to have epilepsy than girls, and the prevalence of epilepsy was found to increase
with child age (Prasad, Sang, Corbett, & Burneo, 2011). According to Epilepsy Canada,
over 8500 children in Canada learn they have epilepsy each year (Epilepsy Canada,
2005b).

2.2.2

Overview of the Clinical Features of Epilepsy

Epileptic seizures are the ‘transient occurrence of signs and/or symptoms due to
abnormal excessive or synchronous neuronal activity in the brain’ (Fisher et al., 2005).
The classification system for seizures and epilepsy syndromes was recently revised and
updated by the International League Against Epilepsy (ILAE). All terms and descriptions
used here have been taken from the most up-to-date revisions proposed by the
organization. This new classification system replaces the accepted designations that
were established in 1981 by the ILAE (Berg et al., 2010).

Seizures are grouped into 2 major classes by mode of onset – ‘generalized seizures’ and
‘focal seizures’ (Berg et al., 2010). Generalised seizures originate at a single point within
the brain before quickly expanding to engage both hemispheres. Two of the most
recognisable seizures in this class are tonic-clonic and absence. Focal seizures originate
in a single part of the brain, and are limited to the one hemisphere. These seizures often
produce localised, sensory and/or motor disruptions. Seizures that have not been clearly
diagnosed by mode of onset are classified as ‘Unknown’ – pending future clarification
which would allow physicians to classify the seizures as generalized or focal (Berg et al.,
2010).
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Epilepsy is the disease that presents an ‘enduring predisposition’ to these individual
seizure episodes (Fisher et al., 2005, 2014). Epileptic syndromes are categorised by their
etiology. ‘Genetic’ epilepsy occurs when seizures are the core symptom of a syndrome
and are the direct result of one or more known or presumed genetic defects.
Alternatively, ‘Structural-Metabolic’ epilepsy is caused by a structural or metabolic
syndrome within the brain. Where the underlying cause of an epilepsy syndrome is not
clear, it is described as having an ‘unknown cause.’ Continued efforts to clarify the
syndrome’s etiology will lead to its classification as either genetic or structuralmetabolic in origin (Berg et al., 2010; Maguire, Marson, & Ramaratnam, 2012).

The risk factors for epilepsy in children include; head injury, perinatal injury, central
nervous system infections, febrile convulsions, genetic factors and history of epilepsy in
the family (Daoud, Batieha, Bashtawi, & El-Shanti, 2003; National Institutes of Health,
2012).

Treatment normally involves drug therapy with anticonvulsant drugs/antiepileptic drugs
(AEDs), and produces benefits for 60-70% of patients with epilepsy. Many children will
go into remission regardless of treatment (Lehne, 2012). AEDs often produce negative
side effects ranging from skin, hepatic, cardiovascular, neurological, and psychiatric
changes. Specific symptoms that accompany AEDs can include blistering skin rashes to
gastric distress, headaches, aggressiveness, and cognitive or memory problems
(Meador, 2011; Willmore, Pickens, & Pellock, 2011).
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When a patient’s epilepsy is considered intractable, other alternatives such as surgery
may be considered. Some paediatric patients receive a cortical resection or
hemispherectomy, with 58-78% becoming seizure-free afterwards (Spencer & Huh,
2008; Wyllie, 1998). Another alternative is vagus nerve stimulation, which decreases
seizures by 50% in one-half of patients who received the treatment (Elliott et al., 2011).
Another final option is the Ketogenic diet, where foods high in fat and keytone bodies
become the main source of nutrition (Lefevre & Aronson, 2000). About 16% of patients
on this diet attain complete seizure control, and 33% of patients achieve a 50%
reduction in seizures (Keene, 2006). Despite significant advances in the treatment of
epilepsy, however, approximately 30% of children never achieve full clinical remission
(Geerts et al., 2010).

2.2.3

Health-Related Quality of Life for Children with Epilepsy

Health-related quality of life (HRQL) is a multi-dimensional construct that focuses on the
‘functional effect’ of an illness or injury as well as the consequences of medical
treatments and healthcare policies on the patient. HRQL has four core domains: disease
state and physical symptoms, physical and occupational functioning, psychological
functioning and social functioning (Spieth & Harris, 1996; Spilker, Schipper, Clinch, &
Olweny, 1996). A defining feature of HRQL is that it encompasses both objective and
subjective elements of how a health condition and its treatment can affect an individual
(Cummins, 2005).
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Between 37% to 77% of children with epilepsy experience challenges in their
psychological functioning (Plioplys, Dunn, & Caplan, 2007) and experience 2 or 3 other
psychological conditions simultaneously (Høie et al., 2006). Among the most common
psychiatric co-morbidities are depression, (Dunn, 1999; Ettinger et al., 1998), anxiety
disorders and increased suicide ideation (Caplan et al., 2005). Poor attentiveness,
attention deficit hyperactivity disorder (Dunn & Kronenberger, 2005), aggressive
behaviour (Freilinger et al., 2006), oppositional defiant disorder and conduct disorder
(Caplan et al., 1998) have also been identified in this population.

Cognitively, most children with epilepsy have average intelligence, though intellectual
delays are associated with more severe (Fessler & Treiman, 2009) and earlier-onset
cases (Sánchez-Carpintero & Neville, 2003). As a whole, however, children with epilepsy
still face a higher risk of learning disabilities and subsequently reduced academic
performance (Williams, 2003).

Social functioning is affected as well, especially with respect to social exclusion,
overprotection, and isolation (Fisher et al., 2005). An example of the social context
surrounding epilepsy is the fear and unfamiliarity of the condition expressed by
teenagers without epilepsy. Surveys have identified fears of epilepsy being contagious,
feelings of danger from teens with the condition, apprehension towards dating
someone with the condition (Austin et al., 2002), and a fear of having to respond to a
seizure episode (Robson, 2006). Because of this social environment, children with
epilepsy may avoid peer interactions and social situations for fear of having a seizure or
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they may be restricted in their activities by their parents and care providers (Carpay et
al., 1997; Cheung & Wirrell, 2006). Taken together, these factors may explain why these
children have poorer social skills, are less assertive than their siblings, and are deficient
in their social competency (Räty, Larsson, & Söderfeldt, 2003; Tse, Hamiwka, Sherman,
& Wirrell, 2007). There is evidence that some social deficits are long term. In a study
following persons 35 years after the onset of childhood epilepsy, adults were: less likely
to pursue higher education; less likely to drive; less likely to be married and have
children; more likely to have a pregnancy outside of a stable relationship; more likely to
live alone; and more likely to have limited career options (Camfield & Camfield, 2010;
Jalava, Sillanpää, Camfield, & Camfield, 1997; Sillanpää, Jalava, Kaleva, & Shinnar, 1998;
Wakamoto, Nagao, Hayashi, & Morimoto, 2000).

Children with epilepsy are often thought to be at higher risk of injury, leading to
restrictions in their activities, and by extension, their physical or occupational
functioning (Elliot, Lach, & Smith, 2005). While there are no official guidelines on the
restriction of activities, children with epilepsy may be advised by care providers to avoid
bathing, swimming, climbing, or riding a bicycle (Carpay et al., 1997). Parental
overprotection may limit sporting activity and play even further, even if there are no
clinical recommendations concerning these activities (Kokkonen, Kokkonen, Saukkonen,
& Pennanen, 1997). Restrictions may persist into adulthood. For example, many young
adults with epilepsy do not attain the ability to drive, thus limiting their ability to
network with their peers, and presenting long-ranging impacts on their careers
(Drazkowski & Sirven, 2005).
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Studies assessing HRQL using standardised multidimensional measures have determined
that the HRQL of children with epilepsy is considerably lower than those without
epilepsy. This difference exists regardless of the presence of an intellectual disability or
whether the condition is in remission or not (Austin, Huster, Dunn, & Risinger, 1996;
Sabaz, Cairns, Lawson, Bleasel, & Bye, 2001). Children with epilepsy have a generally
lower HRQL than children with asthma (Austin et al., 1996) and diabetes (Hoare, Mann,
& Dunn, 2000). Potential predictors of HRQL over time include; seizure frequency, type
of AEDs and the consequent side effects of AEDs (Modi, Ingerski, Rausch, & Glauser,
2011). In terms of the trajectory of HRQL, a 2-year prospective study found that the
HRQL of children with epilepsy was lowest at diagnosis, and highest two years later –
although remaining below that of healthy children on average. It was also found that
about half of the children did not experience a clinically-important improvement in
HRQL over the first two years after diagnosis (Speechley et al., 2012).

A diagnosis of epilepsy affects families in ways that may further impact the HRQL of
children with epilepsy. For example, after diagnosis, family members may face feelings
of fear, anger, guilt, sadness, and a loss of control, and be forced to readjust their
expectations (Austin & McDermott, 1988; Ellis et al., 2000). They may worry that their
child will be stigmatised because of their condition, and also become increasingly
frustrated and anxious (Austin, MacLeod, Dunn, Shen, & Perkins, 2004; Ryan &
Steinmiller, 2004). In the longer term, some families of children with epilepsy are likely
to face financial challenges, difficulties in navigating medical services, decreased family
functioning, parental psychosocial difficulties, marital problems, social isolation, and

24

negative social stigma (Ellis et al., 2000; Hobbs, 1985). This ultimately alters the
relationship between a child and his/her family, as is shown in cases where poor parentchild attachment, and parental over-protection become a new familial reality (Ellis et al.,
2000; Sheeran, Marvin, & Pianta, 1997). Together, these impacts on the family can
adversely affect the HRQL of children with epilepsy. A prime example of these effects is
the relationship between maternal depression and poorer HRQL in children with
epilepsy (Ferro, Avison, Campbell, & Speechley, 2011).

Thus, given the inherent challenges that come with an epilepsy diagnosis, it is
reasonable to suggest that FCC might be especially helpful for this population and that it
would likely be well received. FCC has the potential to alleviate the effects of epilepsy
not only on the child’s HRQL, but also its impact of epilepsy on the family. There is still a
gap in the literature, however, as to how FCC can be used to explicitly moderate the
impacts of epilepsy on the child and family. As well, in order to quantitatively measure
these impacts, it is necessary to have an instrument that can accurately measure FCC
available for use. To this end, the goal of this thesis is to ensure that the MPOC-20 is
appropriate for use in children with epilepsy. In doing so, it becomes possible not only
to characterise the impact of FCC on HRQL in this population, but to identify specific
behaviours and initiatives that can produce better child and family outcomes.

Taken together, this chapter has provided an understanding of both FCC and the
impacts of epilepsy at an individual and family level. With this contextual background in
place, the next chapter will detail the steps taken to assess the MPOC-20.
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Chapter 3 – Methodology

3

Chapter Overview

Section 3.1 provides an overview of the data source employed in this thesis. The second
section (Section 3.2) introduces several tools that have been used to measure FCC, and
then introduces the Measure of Processes of Care (MPOC) instrument. This overview of
the MPOC briefly outlines its development process, highlights some of its features and
properties, and discusses efforts to adapt the survey tool to various populations. The
final section of this chapter (Section 3.3) describes the analytical steps taken to achieve
the objectives of this thesis.

3.1 Data Source and Sampling Methods
This study utilised data from the Health Related Quality of Life in Children with
Epilepsy Study (HERQULES). The aim of this Canada-wide prospective cohort study was
to measure the health related quality of life (HRQL) of children with epilepsy for 2 years
following their diagnosis. Data were collected from 2004 to 2007 through
questionnaires completed by paediatric neurologists and parents of children with
epilepsy. Ethics approval was gained from all relevant research ethics boards (Appendix
B). Utilising a two-stage cluster sampling strategy, 72 paediatric neurologists treating
children with of new-onset epilepsy were invited to participate – 53 of whom went on
to identify 456 eligible children whose parents were then approached to participate. To
be eligible, children had to be between 4 and 12 years of age during diagnosis; seen for
the first time by the neurologist during the data collection period; and had to have a
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parent or guardian who had been their primary caregiver for at least 6 months complete
the questionnaire.

Children were excluded: if their diagnosis had been previously confirmed by
another physician; if they had other progressive or degenerative neurological disorders;
if they had any major non-neurological, co-morbid disorders; or if their parents did not
have an adequate understanding of English to complete the questionnaires.

In addition to inviting parents to participate in the study, attending neurologists
completed a 2-page form that detailed the clinical characteristics of the child’s
condition. Physician surveys included questions on: seizure frequency and types, type of
epilepsy syndrome and severity, medication, the adverse side effects of any of those
medications, and other significant co-morbid conditions (Appendix C).

After being approached by a neurologist, interested parents signed a release of
information form that would permit HERQULES personnel to mail them a letter of
information (Appendix D). Following receipt of this letter, a call from the study
coordinator determined whether the parents were interested in participating, and
answered any outstanding questions the family may have had.

To achieve high participation and retention rates, a modified version of the
Tailored Design Method (TDM) was used. The TDM is a set of guidelines and procedures
that produce high quality survey data (Dillman, Smyth, & Christian, 2008). Consistent
with this methodology, a systematic set of follow-up procedures was put in place, and
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efforts were taken to forge and maintain a relationship with each participating family.
With each subsequent mail-out of the survey, participating families received an
informative letter, a $5 token of appreciation, and a stamped return envelope.

Parents were asked to complete a self-administered questionnaire, of which the
MPOC-20 is a part (Appendix E), that took approximately 45-60 minutes to complete.
The first questionnaire was mailed out as soon as possible following diagnosis (Time 1);
the follow-up questionnaires were sent approximately 6 months following diagnosis
(Time 2), approximately 12 months following diagnosis (Time 3), and approximately 24
months following diagnosis (Time 4). The questionnaire measured HRQL, family
demands, family resources, family functioning, parental depression, parental perception
of FCC, and a number of other socio-demographic characteristics.

To ensure that there had been an opportunity for the vital relationships central
to FCC to be formed among stakeholders, it is recommended that the MPOC not be
administered until at least 6 months after the first interaction among care providers and
families (King, Rosenbaum, & King, 1995). Thus, questionnaires completed
approximately 6 months after the child’s diagnosis of epilepsy (Time 2) were used in the
analyses (n=336). Time 2 was chosen over Time 3 (12 months after diagnosis, n=305)
and Time 4 (24 months after diagnosis, n=283) so as to maximise sample size.
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3.2 The Measurement of Family-Centred Care
3.2.1

Current Limitations in the Measurement of FCC

The majority of research on FCC is descriptive, with a significantly smaller proportion of
the literature focusing on evaluating its implementation or its effectiveness (Franck &
Callery, 2004). In general, research on FCC has been hindered by a lack of ‘true,
validated measures and outcome measures’ (Kuo et al., 2012). Available tools to
measure FCC tend to either: i) conceptualise FCC through one or more individual aspects
or ii) conceptualise FCC as a holistic, multi-dimensional construct.

Studies that focus on FCC through its individual aspects may, for example, report on the
features of a parent-professional relationship or the openness of communication among
stakeholders. An example of a tool used in such research is the Family-Provider
Interaction Analysis, which only assesses verbal behaviours among participants in care
(Goetz, Gavin, & Lane, 2000). These survey tools are important in furthering knowledge
on FCC – but information on individual aspects of FCC do not represent the ‘integrated
approach’ to service delivery that is central to the concept (S. King, Teplicky, et al.,
2004).

Compared to the number of tools that focus on specific aspects of FCC, measurement
tools that assess FCC as a multidimensional construct are far less common. The MPOC
falls within this group – as well as the aforementioned 5-item indices of FCC that were
developed for the NS-CHCN surveys (Kuo et al., 2011; Stevens et al., 2010). Other
multidimensional measurement tools are the Family-Centered Care Self-Assessment
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Tools, which allow clinicians to determine the strengths and weaknesses of their
practice with regard to FCC (Family Voices, 2008). The reliability and validity of these
tools are currently being evaluated. Their primary goal is to find areas for improvement
at individual clinics, rather than for research purposes, though, in time, they may be
found appropriate for use in empirical research (Family Voices, 2013).

Some other tools are available for measuring FCC in a holistic sense, but they are only
applicable to homogeneous, rather than heterogeneous treatment populations. For
example, the Family-Centered Program Rating Scale focuses exclusively on children in
early childhood intervention programs, making it inappropriate for use in other
treatment populations (Murphy, Lee, Turnbull, & Turbiville, 1995). Other tools gather
self-reported ratings by care-providers on the family-centredness of their services rather
than families’ perceptions of received care (Bailey, 1992; Woodside, Rosenbaum, King,
& King, 2001).

3.2.2

The Measure of Processes of Care (MPOC)

The MPOC was created in response to the limitations that beset many of the other
questionnaires that measured FCC. It examines how care is provided, as well the
potential impact that service delivery has on children with neurodevelopmental
disabilities and their families (S. King, King, et al., 2004). One strength of the MPOC is
that it focuses explicitly on the processes of care as perceived by the child’s parents,
rather than only measuring the parents’ general satisfaction with care. More
meaningfully, it measures the degree to which certain behaviours and practices actually
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occurred, as opposed to reports by care providers that describe their activities. In short,
the MPOC is a comprehensive measure that recognises and gauges all the key
characteristics of care-giving that parents wish to receive, while also identifying the
impact of healthcare delivery on children and their families (S. King et al., 1995).

3.2.2.1

The Development of the MPOC

The development of the MPOC began with a literature review, where 22 “Components
of Care” (CoCs) were compiled primarily for children with neurodevelopmental
disabilities and their families. A group of parents (n=213) and healthcare professionals
(n=88) ranked the CoCs in order of perceived importance from high to low. The top
seven CoCs were used as the basis for the generation of questionnaire items. They were:
Parent Involvement, Education/Information, Treatment of Disability, Accessible and
Available Care, Continuity and Consistency of Care, Coordination of Care, and Familycentred Approach to Care (S. King et al., 1995; S. King, Rosenbaum, & King, 1996).

A group of 19 parents of children with varying ages and medical conditions helped to
generate 300 survey items that reflected the content of each CoC. Afterwards, the
research team, by consensus, eliminated redundant items, refined the content of
remaining items, and ensured good item readability. This process yielded a pool of 101
items. Additionally, two CoCs (i.e., Education/Information and Treatment of Disability)
were subsumed within the remaining five CoCs. A group of 40 parents and 11
rehabilitation center staff members then provided feedback on the relevance, meaning
appropriateness, acceptability and readability of the items (S. King et al., 1995, 1996)
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The next goal was to reduce the number of items and identify the constructs underlying
groups of questions. Inappropriate items – ones that created problems with
interpretability, face validity, homogeneity, and discriminatory power – were removed
(S. King et al., 1995, 1996; Streiner & Norman, 2008).

The authors wanted scale construction to be empirical and statistics-driven, so a
convenience sample was drawn from a number of ambulatory rehabilitation centres.
The total number of usable questionnaires was 653. Children with a variety of chronic
conditions were represented, though a majority had a neurodevelopmental disability.
Nine items were dropped before analysis because they were negatively worded,
irrelevant, or not applicable to a majority of respondents (S. King et al., 1995, 1996).

Principal Components Analysis (PCA) was used to reduce the remaining pool into a more
‘manageable and meaningful’ set of items, as it identifies a smaller number of
underlying constructs among questionnaire items (Harrington, 2008; S. King et al.,
1995). Assuming that the underlying constructs of FCC are theoretically and statistically
inter-related, a five-domain solution with 56 items was retained as the most
interpretable solution. This tool was found to be both valid and reliable, and thus
became the MPOC-56 questionnaire (S. King et al., 1995, 1996)

In 2004, the originators opted to create a shorter and improved MPOC. The goal was to
reduce the time needed to complete the questionnaire, and to increase its ability to
discriminate among programs with different service delivery models (S. King, King, et al.,

32

2004). As the original five scales were thought to represent key aspects of FCC, the
originators wanted to ensure that the shorter MPOC would retain them.

The creation of a shorter MPOC involved reviewing the test results of the preliminary
101-item questionnaire (n=653). The originators examined the frequency distributions
of each item, the perceived importance of each item (as scored by respondents) and
item correlations. Upon identifying 35 items that were the best exemplars of all five
domains, internal consistency analyses and principal component analyses were used to
reduce the MPOC into a 20-item questionnaire format, still with five domains, called the
MPOC-20. To reduce the uncertainty associated with unlabeled options and to increase
the variability of domain cores, refinements were made to the response scaling (e.g.
descriptive phrases on all response options rather than the midpoint and endpoints).
Both the utility of the MPOC-20 and its ability to discriminate among different models of
service delivery improved as a result (S. King, King, et al., 2004).

3.2.2.2

The Properties of the MPOC-20

Both the MPOC-56 and MPOC-20 measure FCC within five domains: (i) Enabling and
Partnership; (ii) Providing General Information; (iii) Providing Specific Information; (iv)
Coordinated and Comprehensive Care; (v) and Respectful and Supported Care. Each
question is answered on a Likert scale from 1 to 7, with 1 representing ‘Not at All’ and 7
representing ‘To a very great extent.’ Respondents can also answer ‘Not Applicable’ to
allow discrimination between those to whom an item does not apply, and those who did
not receive the behaviour described in the question (S. King et al., 1995).
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For each of the five domains, a mean score is calculated, resulting in five individual
subscale scores. If more than one third of the items belonging to a domain is left blank
or indicated as ‘Not Applicable,’ the score for that domain cannot be calculated. A ‘total’
family-centred score is not calculated. This is because the originators reasoned that it
was more clinically informative to examine and compare the relationships of the
individual MPOC subscales to other variables (S. King et al., 1995).

The MPOC-20 performed well in terms of test-retest reliability (intra-class correlations
from 0.81 to 0.86), and internal consistency (Cronbach’s alphas ranging from 0.77 to
0.90). Moreover, with respect to concurrent validity, the MPOC-20 was positively
correlated with a measure of parental satisfaction with care (r=0.35 to 0.72), and
negatively correlated with a measure of parental stress associated with the care of an ill
child (r=-0.18 to -0.48). Social desirability response bias was assessed as well. Rather
than gauging socially desirable responses reflecting ideal experiences, responses to the
MPOC-20 also appeared to reflect real experiences. The MPOC-20 also demonstrated
suitable discriminate validity, in that it was able to discriminate among different
parental experiences of caregiving (S. King, King, et al., 2004).

Based on these results, the MPOC appears to be a versatile tool with potential
application in clinical, research, and advocacy contexts. Healthcare administrators and
clinicians can rely on summary statistics to determine potential strengths and
weaknesses in their services or employ item-by-item analyses to determine specific
areas of care that require improvements. Researchers are able to examine the
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relationship between service delivery and outcomes, and advocacy groups can use
MPOC results to provide critiques of areas that need improvement (S. King et al., 1995).

3.2.2.3

The Adaptation of the MPOC-20

This thesis tested the suitability of the MPOC-20 in children with epilepsy. Before doing
this, it was important to examine how the MPOC-20 performed when it was adapted to
suit new circumstances. The MPOC-20 has seen continuous and widespread usage and
application in populations other than the one for which it was developed (S. King,
Teplicky, et al., 2004). Adaptions of the MPOC-20 were either; translations for nonAnglophones, or adaptations for individuals without neurodevelopmental disabilities.

The MPOC-20 has been translated into several languages – Arabic, Danish, Dutch,
French, German, Hebrew, Italian, Japanese, Latvian, Portuguese (Portugal), Spanish, and
2 dialects of Traditional Chinese (CanChild, 2013). It has also been adopted or adapted
for use in paediatric neurosciences (Mah, Tough, Fung, Douglas-England, & Verhoef,
2006; Moore et al., 2009; Speechley et al., 2012), paediatric oncology (Klassen et al.,
2009, 2011), complex medical illness (Stone et al., 2008), adult post-stroke patients
(Lovat, Mayes, McConnell, & Clemson, 2010), mental health and behavioural disorders
(Chu & Reynolds, 2007), functional constipation (Poenaru et al., 1997), cleft lip and
palate (G. King, Rosenbaum, & King, 1997; S. King et al., 1996), and acquired head
injuries (Swaine, Pless, Friedman, & Montes, 1999). Other adaptations include surveys
for care providers (Woodside et al., 2001) and adult patients (Bamm, Rosenbaum, &
Stratford, 2010).
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Overall, the MPOC-20 is widely used, easily adapted to new treatment populations, and
appropriate for use in research. It cannot be assumed, however, that a survey tool can
automatically be applied in a new population or for purposes other than that for which
it was designed. It is therefore recommended that the psychometric properties of a
measure (e.g. validity and reliability) be re-assessed when deploying it in a new group of
people other than the one for which it was validated (Rosenbaum et al., 1990; Streiner
& Norman, 2008). Thus, the psychometric properties of the MPOC-20 have often been
re-assessed when moving it from children with neurodevelopmental disabilities to
groups of children with other conditions and/or new treatment environments – in
general, the MPOC-20 generally demonstrates reasonable validity and reliability.

The MPOC-20’s structural (or factorial) validity, however – the degree to which scales in
a questionnaire reflect the dimensionality of an underlying construct (Harrington, 2008;
Mokkink et al., 2010) – does not tend to remain constant when applied to new
treatment populations or environments. This means that the MPOC-20 may not
adequately reflect the domains as they are delivered and/or perceived in a new setting.
This is likely because the validity and reliability of measurement tools are sensitive to
the changes in sample characteristics – specifically the nature of the people being
measured, as well as the circumstances in which it is being assessed (Streiner &
Norman, 2008).

Several authors have identified cases where the MPOC-20’s factor structure changes
when the target sample or setting is modified. For example, the Dutch translation has a
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3-domain structure (Siebes et al., 2007) while the Singaporean adaptation has 4
domains (Chong, Goh, Tang, Chan, & Choo, 2012). Large differences in societal values
and economic wealth between western nations and South Africa meant that the MPOC20 was not suitable for use in a South African context (Saloojee, Rosenbaum, Westaway,
& Stewart, 2009). The Moore et. al (2009) study of children with neurological disorders
found a 1-domain solution, while a 2-domain solution was identified within the
paediatric oncology setting (Klassen et al., 2009). Applying the MPOC-20 to children with
neurodevelopmental disorders in the United Kingdom also resulted in a shift of its
domain structure – likely because of the differences in rehabilitative care delivery
models between Canada (where the MPOC was developed) and the United Kingdom
(McConachie & Logan, 2003).

With regards to the psychometric properties of the MPOC-20 amongst children with
epilepsy, some work has been done to test its validity and reliability (Hunter, 2007).
Using data from HERQULES, the MPOC-20 demonstrated itself to be highly reliable in
terms of test-retest reliability (intra-class correlations from 0.78 to 0.96), and internal
consistency (Cronbach’s alphas ranging from 0.81 to 0.86). In terms of convergent
validity, the MPOC-20 was moderately correlated with the Patient Perceptions of
Patient-Centeredness questionnaire (r=0.48 to 0.67) (Hunter, 2007; Stewart et al.,
2014). In contrast to the results reported by King et. al (2004), a weak association was
found between domains of the MPOC and parents’ stress. The weak association may be
explained by the fact that the stress variable available to Hunter was derived from a
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single question about parental stress in general, rather than stress specifically related to
their child’s care as was the case in King et al (2004) (Hunter, 2007).

Thus, the MPOC-20 demonstrates reasonable reliability and validity in children with
epilepsy in some respects (e.g. face and convergent validity). Additional work must be
done to ascertain the structural – and by extension, construct validity of this tool in this
population. For this reason, this thesis builds upon the work of Hunter (2007) by
determining whether the original MPOC-20 domain structure is retained in this
population. Prior psychometric testing of the this tool suggests that it may not. If it is
the case that the domain structure is not valid, the MPOC will be modified in a manner
consistent with the literature, so that a structurally valid domain solution emerges.

3.3 Data Analysis
The first step was a descriptive analysis using SAS 9.4 to examine the characteristics of
parents who returned the questionnaire and their children through frequencies and
percentages. Parental characteristics examined were parent’s gender, marital status,
age, level of education, work status, and annual household income. For children, the
characteristics of interest included the child’s gender, age, the type of seizures the child
experienced, and the severity of their epilepsy. Summary statistics for the MPOC-20 (i.e.
individual item and subscale scores) were examined as well – in particular, their means
and medians.
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The goal of this thesis was to assess whether the MPOC-20 retains its structural validity
(i.e. whether the factor structure remains constant) when applied within the context of
children with epilepsy, and to re-establish that structural validity if it was not retained.
This was done through the use of factor analysis.

3.3.1

Introduction to Factor Analysis

Factor analysis is a statistical method for describing the relationships among a set of
variables using a potentially smaller number of latent, underlying domains or ‘factors’
(T. A. Brown, 2006; Mardia, Kent, & Bibby, 1980; Norman & Streiner, 2008). Factors are
not measured directly, but are inferred through the measurement of variables that are
thought to be explained by, or ‘loaded’ onto them (Streiner & Norman, 2008). For the
purpose of the analyses reported here, the individual variables or items of the MPOC-20
will be referred to as ‘indicators,’ while the domains will be referred to as ‘factors.’

There are two kinds of factor analysis – Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA). EFA is descriptive or exploratory in that it examines
the data for patterns of relationships among indicators (Norman & Streiner, 2008). EFA
is more applicable in cases where new measures are being developed and it is unknown
how the indicators interact. Work is then done to understand and interpret the
underlying construct reflected by each factor (T. A. Brown, 2006). CFA also examines the
relationships among indicators and factors, though, unlike EFA, it is hypothesis-driven,
rather than exploratory. The researcher must have an idea, based on ‘past evidence and
theory’ of the number of factors in the model, as well as of the relationship among
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factors and indicators (T. A. Brown, 2006). This is the case with the MPOC-20, where
there is a priori evidence of the number of factors in the model, and information on the
relationships between factors and indicators (T. A. Brown, 2006).

As the factor structure of the MPOC-20 was already identified in children with
neurodevelopmental disabilities, this thesis performed a CFA to test how well that
model fits data from children with epilepsy. Performing the CFA rendered results that
met the first objective of this thesis. If the hypothesised model did not fit, revisions to
the model were to be enacted by performing a post hoc analysis within the framework
of a CFA. Hence, a better fitting model would be achieved through an exploratory
analysis of the hypothesised model instead of an exploratory analysis that assumed that
there was no a priori knowledge of the MPOC-20’s factor structure. In this manner, a
more parsimonious and interpretable factor solution would emerge, thereby fulfilling
the conditional objective of this thesis (T. A. Brown, 2006).

3.3.2

The Factor Structure of the MPOC-20

As mentioned previously, the MPOC-20 consists of 20 indicators measuring 5 factors: i)
Enabling and Partnership, ii) Providing General Information, iii) Providing Specific
Information, iv) Coordinated and Comprehensive Care, and v) Respectful and Supportive
Care. Each of these factors corresponds to a scale of the MPOC. There is considerable
overlap between the core ‘elements’ of FCC described in Section 2.1 and the five original
factors described by the MPOC-20’s originators.
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A diagram of the original factor model identified in children with neurodevelopmental
disabilities is displayed in Figure 3.1. The relationships between factors and indicators
(i.e. questionnaire items) are demonstrated as well.

3.3.3

Confirmatory Factor Analysis and Assessment of Model Fit

The primary goal of this thesis was to test whether the factor structure found in children
with epilepsy conformed to the original MPOC factor structure identified in children
with neurodevelopmental disabilities. To achieve this objective, a Confirmatory Factor
Analysis (CFA) was performed using MPLUS 7 software.

Prior to the CFA analysis, a number of steps were taken to screen and prepare the data.
These diagnostic steps addressed: level of measurement, presence of missing data,
potential presence of outliers, adequacy of sample size, univariate and multivariate
normality, multicolinearity, and singularity (T. A. Brown, 2006; Harrington, 2008; Raykov
& Marcoulides, 2012; Tabachnick & Fidell, 2012). The goals were to assess whether the
data met CFA requirements, to identify potential issues that could affect the analysis,
and to determine which estimators of model parameters and goodness-of-fit statistics
were appropriate for the data. More detailed information on the following data steps is
described in Appendix F.

The first steps of this process yielded the decision to treat the data as having a
continuous level of measurement. To address the fact that a majority of respondents
had at least one missing data point, it was determined that an estimator that uses all
available data to produce parameter estimates and test statistics would need to be used
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for the CFA. Twenty-four respondents had more than 50% missing data, which made
them ineligible for analysis, as according to the MPOC’s developers.

The search for outliers identified 16 respondents as potential outliers. Each respondent
was examined on a case-by-case basis to determine whether their responses reflected
potentially realistic outcomes of care. All 16 cases were retained in the analysis, which
meant that a total of 311 respondents had analyzable data. Sample sizes larger than 200
are considered ‘large’ and acceptable for most CFAs (Harrington, 2008; Kline, 2011).

The next step was to identify whether the data demonstrated multivariate normality,
which is an assumption of CFA. Test statistics identified the data as having moderately
non-normal multivariate distributions – a violation of the assumption of multivariate
normality. The final diagnostic test searched for signs of bivariate and multivariate
multicolinearity and singularity. There was no evidence of multivariate of bivariate or
multivariate multicolinearity or singularity, though Questions 7 and 8 had a notably high
bivariate correlation (r=0.856). They were therefore monitored throughout the CFA.

Overall, the majority of requirements for a CFA were met, though there were concerns
about missing data and moderate univariate and multivariate non-normality. To account
for the ‘mild’ violation of normality while also retaining respondents with some missing
data, the Robust maximum likelihood estimator (MLR) was chosen. MLR is essentially a
version of the full information maximum likelihood estimator (FIML) with a robust
‘scaling method’ to account for non-normality of data (T. A. Brown, 2006; Finney &
DiStefano, 2013; Muthén & Muthén, 2012; Rhemtulla, Brosseau-Liard, & Savalei, 2012).
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HERQULES employed a two-stage cluster sampling strategy where families of children
with epilepsy were recruited through paediatric neurology practices (i.e. 41 practices or
clusters). It is therefore likely that that the nature of the health care received within a
paediatric neurology practice will have been more similar than care received across
practices. Thus, analyses were performed on data where respondents had been
classified by Physician ID into 41 groups – corresponding to the 41 different paediatric
neurology practices (Muthén & Muthén, 2012).

Model Fit. The CFA yielded a number of model fit statistics. The fit statistics were
examined to assess whether the original factor structure was appropriate for use in this
population. First examined was the χ2 model fit statistic – the result of a likelihood ratio
test where the hypothesised model was compared to a saturated model with perfect fit.
In saturated models, all possible paths are specified among all variables (Raykov &
Marcoulides, 2012). Rejection of the null hypothesis, in this case, a non-significant χ2
value (p>0.05) would demonstrate an acceptable fit. Another ‘very rough’ indicator of
good fit is when the ratio of χ2/degrees of freedom is less than 2.00. These fit statistics
are sensitive to sample size as well as other features of the model and data (e.g. choice
of estimator, continuous or ordinal data) (T. A. Brown, 2006; Schmitt, 2011).

Other fit indices examined included the Root Mean Square Error of Approximation
(RMSEA), the Comparative Fit Index, and the Standardized Root Mean Square Residuals.
The Root Mean Square Error of Approximation (RMSEA) provides an estimate of the
amount of unexplained variance in the model (T. A. Brown, 2006). A good fitting model
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would have lower amounts of unexplained variance, which would be reflected in a lower
RMSEA estimate (T. A. Brown, 2006). The Comparative Fit Index (CFI) compares the
hypothesised model to a basic one where all the indicators are unrelated (T. A. Brown,
2006). Finally, the Standardized Root Mean Square Residual (SRMR) represents the
average discrepancy between correlations identified in the data and those that were
predicted by the model. Lower SRMR values signify a smaller average discrepancy, and
therefore a better model fit overall.

The corresponding guidelines for interpreting goodness of fit statistics are:
• RMSEA: <0.05 suggests a good fit, 0.05 to 0.08 is acceptable, ≥0.08-0.10 is mediocre.
• CFI: >0.95 suggests a good fit, 0.90-0.95 is marginal.
• SRMR: 0.08 and below indicates an acceptable fit.
(T. A. Brown, 2006)

3.3.4

Identifying Potential Areas for Model Revisions

It is conceivable that applying the MPOC in children with epilepsy might result in the
original factor solution having a poor fit. To prepare for this possibility, a conditional
series of steps was put in place to identify potential sources of ill fit, and to propose
revisions to the model to improve its fit post-hoc.

Poorly fitting models are thought to have been misspecified. Specifying a model
essentially means creating a hypothesis-driven map of relationships among indicators
and factors. When a model fits the data poorly, it is re-specified, estimated, and then
tested for adequate fit once again (Hoyle, 2014). There are three primary ways that a
model can be misspecified; i) there may be an incorrect number of factors ii) the
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specified relationships among indicators and factors may be erroneous and iii) there are
error covariances among indicators that require specification (T. A. Brown & Moore,
2014).

Thus, the first step was to assess whether the number of factors specified in the model
was appropriate. Estimates of factor correlations were to be examined through the use
of a factor correlation matrix. If two factors were highly inter-correlated (i.e. r >0.85),
they were concluded to have poor discriminant validity. Any two overlapping constructs
with correlations above the cut-off were to be merged, provided that there was a strong
theoretical justification to do so (T. A. Brown, 2006). Collapsing these factors would then
improve the interpretability and parsimony of the resulting model, but also worsen the
fit of the model to some degree (T. A. Brown & Moore, 2014).

To assess whether indicator-factor relationships and/or error covariances were sources
of ill-fit, Modification Indices (MIs) would also have to be examined. Otherwise known
as Lagrange multiplier tests, these statistics estimate the drop in χ2 (and subsequent
improvement in model fit) if a proposed revision of model is implemented. MPLUS 7
normally generates two types of MIs.

The first type of MI (‘BY’ Statements) suggests that the fit of a model could be improved
if an indicator was allowed to ‘cross-load’ on a new factor in addition to the originallyspecified factor (T. A. Brown & Moore, 2014; Raykov & Marcoulides, 2012). These MIs
are the most substantively interpretable, as they identify cases where: i) an indicator
does not load onto any factor in a model (though it had been specified to) ii) an
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indicator loads onto multiple factors (though it had been specified to load onto one) and
iii) an indicator cross-loads on an entirely different factor than the one specified (T. A.
Brown, 2006).

The second type of MI (‘WITH’ Statements) suggests that the fit of a model could be
improved if the error terms of two indicators were permitted to co-vary (T. A. Brown &
Moore, 2014; Raykov & Marcoulides, 2012). These MIs imply that the covariance
between two indicators cannot entirely be explained by their relationship to their
common factor. Such cases may arise when two indicators are similarly worded,
reverse-worded, or differentially prone to social desirability (T. A. Brown & Moore,
2014). This type of MI is difficult to justify because any error covariance between
indicators should be explained by their own factor. Therefore, to consider any MIs of
this type, the size of the MI would need to be abnormally large relative to the size of
other MIs of the same type (Raykov & Marcoulides, 2012).

Thus, the second step of model revision was to use MPLUS ‘BY’ statements to identify
areas where cross-loadings were needed. The third step was to use ‘WITH’ statements
to identify indicators that should have their error terms co-vary, provided that the size
of the MI was significant enough to warrant doing so.

A ‘simple structure’ would therefore be the preferred outcome of this analysis, as it
makes the interpretation of a model easier and more reliable (Cattell, 1978; Thurstone,
1947). To attain a simple structure in a CFA, each indicator must load onto a single
factor, and there must be no correlated errors (Kenny, Milan, & Hoyle, 2014). Thus, the
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following options for achieving a simple structure would be considered: removal of nonsignificant or problematic (e.g. cross-loading) indicators, and the movement of an
indicator from one factor to another (Bowen & Guo, 2012).

The largest and most justifiable MI-proposed revisions would be implemented one at a
time, with the model fit being re-assessed after each successive modification. Though
the critical value for MI size was 3.84, only MIs with a magnitude at or above 10.0 would
be investigated, as per the default minimum set in MPLUS (Muthén & Muthén 2012).

Before making any modifications permanent, a substantive, justifiable and theorybacked rationale would be sought – as recommended in the literature (T. A. Brown,
2006; Harrington, 2008; Raykov & Marcoulides, 2012). The literature would be
considered for: the MPOC’s development, FCC as a construct, as well as the
characteristics of epilepsy and its effects on the child, family, and the treatment process.
Furthermore, a clinical opinion on the MPOC-20’s indicators would be sought through
consultation with a paediatric neurologist. A review of each of the indicators would be
conducted, gathering information on their relevance to clinical practice and to children
with epilepsy in general.

The process would be iterative – if a sufficiently adequate model fit was attained, the
process would end. Each step of the process would be repeated sequentially until the
list of justifiable MIs revisions had been exhausted, such that the model fit would
demonstrate an ‘acceptable’ fit at minimum (T. A. Brown, 2006; T. A. Brown & Moore,
2014; Furr, 2011).
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Figure 3.1 MPOC-20 Model Identified in children with Neurodevelopmental Disorders
IN THE PAST YEAR, to what extent do the PEOPLE who work with your child:
Factors

Indicators
let you choose when to receive information and the type of
Information you want?

Enabling
& Partnership

fully explain treatment choices to you?
provide opportunities for you to make decisions about treatment?

help you to feel competent as a parent?
provide a caring atmosphere rather than just give you information?
Respectful
& Supportive
Care

provide enough time to talk so you don’t feel rushed?
treat you as an equal rather than just the parent of a patient
(e.g. By not referring to you as “Mom” or “Dad”)?
treat you as an individual rather than as a “typical parent” of a
child with epilepsy?
look at the emotional needs of your “whole” child (e.g. at mental,
emotional, and social needs) instead of just at physical needs?

Comprehensive
& Coordinated
Care

make sure that at least one team member is someone who works
with you and your family over a long period of time?
plan together so they are all working in the same direction?
give you information about your child that is consistent from
person to person?
provide you with written information about what your child is doing
in treatment?

Providing
Specific
Information

provide you with written information about your child’s progress?
tell you about the results from assessments?

IN THE PAST YEAR, to what extent does the ORGANIZATION where you receive services:
give you information about the types of services offered at the
organization or in your community?
have information available about your child’s epilepsy
(e.g., its causes, how it progresses, future outlook)?
Providing
General
Information

provide opportunities for the entire family to obtain informaiton?
provide advice on how to get information to contact other parents
(e.g. organization’s parent resource library)?
have information available to you in various forms, such as a
booklet, kit, video, etc.?
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Chapter 4 – Results

4

Chapter Overview

This chapter presents the findings. First, section 4.1 describes the sample characteristics
of parents, children, and the MPOC-20 data at Time 2 of HERQULES. The following
sections (4.2-4.3) present the findings for each of the individual study objectives.

4.1 Sample Characteristics
There were 456 children deemed eligible for inclusion. Parents of 374 children
participated by returning their questionnaires at Time 1, for a response rate of 82%.
Subsequently it was determined that one child had become ineligible and thus was
removed from the sample, leaving 373 children. These results exceed the typical mail
survey response of 60-70% or lower (Aday & Cornelius, 2006). Retention rates were high
as well. At Time 2, 90% of Time 1 participants were retained. Time 3 retained 91% of
Time 2’s participants, and Time 4 retained 93% of Time 3’s participants.

Time 2 data (six months following diagnosis) are analyzed here. After following
instructions from the developers of the MPOC-20 regarding how to handle nonresponses and not applicable responses, data from 24 respondents were deemed
unanalyzable (see Appendix F for further details) leaving a final sample of 311.

Parent Characteristics. Of the eligible 311 respondents, the majority of responding
parents were the biological mothers of the children with epilepsy (90.4%). The majority
of parents were currently married (79.3%), with ages ranging from 24 to 61, with a

49

mean age of 38 years old. A considerable proportion of parents had completed
university or another form of post-secondary training (69.6%), and were employed
either on a full-time or part-time basis (70.3%). Average annual household income was
high, with 39.7% of families earning $80,000 or more.

Child Characteristics. The mean age of children in the sample was 8 years at Time 2, with
ages ranging from 4 to 13 years. Approximately half (51.5%) of the sample were boys.
Focal seizures were the most common type of seizure (59.09%). ‘Unknown’ type
seizures made up 1.1% of the sample. Almost three quarters of children were reported
as having either “a little severe” or “not at all severe” epilepsy by their neurologists.

Summary statistics for parental and child demographic characteristics can be found in
Table 4.1 and 4.2 respectively.

Summary Descriptive Statistics. Overall, MPOC-20 scores were relatively high at the
indicator level. Indicator means ranged from 3.49 (SD=2.29) to 5.44 (SD=1.47), while
indicator medians ranged from 3 to 6. Summary statistics are shown in Table 4.3.

4.2 Confirmatory Factor Analysis
The results of the CFA demonstrated that the original five-factor solution was not valid
for children with epilepsy. The Χ2 value itself was significant (Χ2=427.45, p<0.0001), and
the Χ2/degrees of freedom ratio was 2.67, which is larger than the 2.00 limit for
reasonable fit. These two fit statistics suggested that the null hypothesis be rejected –
the model did not fit the data well. The RMSEA estimate was 0.07 (90% confidence
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interval 0.065-0.082) – which, by virtue of having an upper confidence limit of 0.08,
suggests that this model had a ‘mediocre’ fit. The CFI statistic was 0.92, which, by falling
within the range of 0.90 to below 0.95, is considered ‘marginal.’ The SRMR implied a
‘good’ model fit at 0.05, well below the 0.08 cut-off. All corresponding goodness-of-fit
statistics are presented in Table 4.4 under the column “Original Model”.
Taken together, the results of the CFA were mixed – both of the Χ2 tests and the RMSEA
90% confidence intervals implied that the model fit was poor, while the CFI and SRMR
suggested a ‘marginal’ to ‘good’ fit. Thus, it is possible to interpret this model as having
either an acceptable fit or a poor fit. Given that this scale had been shown to capture
parents’ perceptions of caregiving regardless of age or diagnosis, however, (S. King,
King, et al., 2004), we had expected a better model fit.

The fact that the results of the CFI and SRMR are incongruent with that of the RMSEA
(i.e. acceptable vs. poor fit) suggests that the model may lack parsimony. More
specifically, this means that there may be too many unnecessary indicators or factors in
the model. In addition, there was sufficient room to move the goodness-of-fit indicators
from an area of ‘mixed’ fit results to an area of reasonably good fit. Thus, it was
concluded that the original factor structure of the MPOC-20 was not retained in this
sample of children with epilepsy. The model needed to be re-specified so as to ensure
the tool reflects the experience of FCC for children with epilepsy and their families.
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4.3 Revisions to the MPOC-20
An exploratory analysis within a CFA framework was employed to modify the MPOC20’s factor structure, aiming for a better fit in children with epilepsy.

The first step ensured that the model had an optimal number of factors. Examination of
the inter-factor correlation matrix revealed a number of factors with intercorrelations of
0.85 and more – evidence of poor discriminant validity. Thus, any factors with r ≥0.85
were combined as long as there was a suitable theoretical justification for doing so (T. A.
Brown, 2006). The two factors with the highest correlation were collapsed iteratively
until all remaining inter-factor correlations were below 0.85.

The highest correlation identified in the hypothesised model was between the
“Respectful and Supportive Care” and the “Comprehensive and Coordinated Care”
factors (r=0.988). These factors were collapsed into a single factor. The next highest
correlation (r=0.917) was between “Enabling and Partnership” and the newly collapsed
factor – which led these two to be merged. The last high correlation value (r=0.895)
suggested that “Providing Specific Information” be absorbed into the collapsed factor as
well. The iterative process was stopped here, because the factor inter-correlation
between the two remaining factors was 0.608 – below the cut-off for factor collapse.

These revisions resulted in a 2-factor model. The 15 indicators from the collapsed
factors became part of Factor 1, while the remaining 5 indicators from the “Providing
General Information” factor became part of Factor 2. As predicted, the model fit
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worsened slightly (Table 4.4 under the column “Model 1”). There were still, however, a
number of MI-based revisions for improving model fit to be employed.

We believe that the collapse of these factors is justified, as they were originally intended
to collectively represent holistic FCC by the tool developers. A five factor solution was
chosen by the MPOS developers because they had a priori interest in a five factor
solution in children with neurodevelopmental disabilities. It was therefore conceivable
that this original number of factors was not applicable in children with epilepsy.

The second step of the revision was then initiated, and the Modification Indices (MIs)
were examined (Table 4.5). The goal of Step 2 was to properly identify the relationships
among indicators and factors. The largest MI found in the first set was 19.61, and it
related to Question 2 (In the past year, to what extent do the people who work with your
child provide you with written information about what your child is doing in treatment?).

This MI suggested cross-loading Question 2 onto the “Providing General Information”
factor while also remaining loaded onto Factor 1. Relatively small, but still noteworthy
MIs for the ‘WITH’ statement suggest that this indicator co-varies with 5 other
indicators. Though ‘WITH’ Statement MIs were examined in a separate process, we
wanted to point out the notable MI of 38.72, which suggested that Questions 2 and 14
had a relationship beyond what could be explained by their common factor (they were
both loaded onto the newly collapsed factor). Both indicators were thematically similar
in that they assessed whether care providers gave written information about the child’s
progress or treatment.
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A consultative review of MPOC indicators with a paediatric neurologist suggested that
written information about what children are doing in treatment is not usually that
common in the treatment for children with epilepsy. Thus, Question 2 appeared to
measure a behaviour that was not as relevant to this population. This conclusion is
supported by the fact that the indicator had among the highest amounts of ‘not
applicable’ responses (14.15%) out of all indicators in the MPOC-20.

Therefore, by virtue of cross-loading onto two factors, correlating with multiple
indicators, and tapping a clinical practice considered to be infrequent and less central,
this indicator was deemed problematic. To lead to the most interpretable and reliable
factor structure possible, the indicator was permanently removed from the model. Reassessment of the goodness-of-fit indicators found that removing Question 2 from the
model yielded a slightly improved model fit (Table 4.4 under the column “Model 2”).

After removing Question 2 and reassessing the model’s fit, a new set of MIs were
generated (Table 4.6). The largest MI had a value of 20.74, and pertained to the
aforementioned Question 14 (In the past year, to what extent do the people who work
with your child provide you with written information about your child’s progress?). This
MI suggested that Question 14 should be cross-loaded onto the “Providing General
Information” factor while also remaining loaded onto Factor 1 as well. This indicator
received the same clinical opinion as Question 2 – because it tapped the provision of
written information by care providers, it was also not as central to the treatment of
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children with epilepsy. As with Question 2, the percentage of ‘not applicable’ responses
(15.43%) was among the highest among HERQULES data.

Question 14, as with Question 2 before it, cross-loaded onto two factors and tapped an
infrequent and less relevant clinical practice. This meant that the indicator was a source
of ill model fit. In the continued search for a ‘simple structure’ factor solution, the
indicator was permanently removed from the model. Re-assessment of the goodnessof-fit indicators found that removing Question 14 from the analysis yielded an improved
model fit (Table 4.4 under the column “Model 3”). The upper bounding limit of the
RMSEA statistic still rested at the 0.08 limit for ‘mediocre’ fit – this meant that more
model revisions needed to be pursued.

A new set of MIs was generated as part of the iterative model refinement process (Table
4.7). The final MI that pertained to potential indicator cross-loading was Question 4 (In
the past year, to what extent do the people who work with your child let you choose
when to receive information and the type of information you want?). With an MI of
13.22, it was suggested that this indicator also cross-loaded onto both of the remaining
factors in the model. An additional 2 MIs suggested permitting this indicator to co-vary
with 2 other indicators in the model.

This last MI likely pertains to this indicator because the timing of information delivery is
different for children with epilepsy than it is for children with neurodevelopmental
disorders. Though epilepsy is a chronic condition, seizure episodes themselves are
sporadic – making the clinical course of the condition somewhat unpredictable. This has
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implications for the timing of information delivery, since children and their families will
see their care provider intermittently, likely in conjunction with the frequency and
severity of the child’s seizures. 11.25% of respondents stated that this clinical behaviour
did not apply to them. The indicator was thus deemed to capture a clinical behaviour
that was less central in case of children with epilepsy.

Therefore, by virtue of cross-loading onto both factors in the model, bearing error
covariances with multiple indicators, and being clinically less central, Question 4 was
deemed a problematic indicator. It was subsequently removed from the model. Reassessment of the goodness-of-fit indicators found that removing Question 4 again
yielded an improved model fit (Table 4.4 under the column “Model 4”). The confidence
limits for the RMSEA statistics were now within the range of ‘good’ fit.

Among the newly generated MIs, there were no more suggestions for the cross-loading
of MPOC-20 indicators. The third and final step was therefore initiated, with the goal of
identifying indicators with correlated errors. As the use of error covariance MIs is less
interpretable than that of indicator cross-loading, the selection and implementation of
these MIs was cautious and conservative. Only MIs with a significant size would be
chosen for further investigation.

The largest MI among the error covariance suggestions was 54.30, which was roughly 2
to 5 times larger than the other MIs in the same table (Table 4.8). The suggested
modification was for Questions 7 (In the past year, to what extent do the people who
work with your child fully explain treatment choices to you?) and 8 (In the past year, to
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what extent do the people who work with your child provide opportunities for you to
make decisions about treatment?) to receive correlated error terms. Both of these
variables were identified during data screening and management (see Appendix F) as
having a bivariate correlation of 0.856 – higher than the recommended 0.70 limit for
non-structural analysis (Tabachnick & Fidell, 2012). In addition, Question 7 appeared to
be a precursor to Question 8. Before parents can make a decision on which treatment to
pursue, they need to have had the treatment choices explained to them.

Because both indicators appeared to be statistically and clinically redundant, they were
short-listed for removal from the model. Only one of the two indicators would have to
be removed to improve model fit, however. Since the behaviour described in Question 8
logically and temporally follows the behaviour described in Question 7, it was decided
that the latter implies the delivery of the former. Therefore, to improve model fit and
achieve a ‘simple solution,’ Question 7 was dropped from the model.

At this point the model refinement process was stopped, having exhausted all MIs
above the set cut-off value of 10 that were theoretically justifiable (Table 4.9). The final
model contained 16 indicators which loaded onto two separate factors. Factor 1
contained all of the indicators of the four collapsed factors, save for the 4 that were
removed in this analysis. Factor 2 retained all 5 indicators from the original “Providing
General Information” factor. Because at least five or more indicators had a loading of at
least 0.71 on their respective factor, it is reasonable to assume that this is a stable factor
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solution (Tabachnick & Fidell, 2012). Factor 1 had the highest mean score (5.02,
SD=1.44), while Factor 2 had the lowest mean score (4.00, SD=1.87).

Interpretation of Factors. To identify these factors, we first consulted the literature for
instances where the assessment of the MPOC’s structural validity yielded a two-factor
solution. Two studies were identified. The first study pertained to children with cancer.
Here, 15 indicators formed a single factor, while the 5 indicators from “Providing
General Information” formed another factor. The first factor in their model was
designated a summary measure of general FCC, while the second factor measured the
extent to which care providers met parents’ need for general information (Klassen et al.,
2009).

In the second study, the structural validity of the MPOC-56 was assessed in a sample of
children with neurodevelopmental disabilities. Thus, even in a population for which the
MPOC had been validated, there is a precedent for using a smaller number of factors to
measure FCC. Here, one factor was described as a measure of “Providing Support,”
while “Providing General Information” again formed its own distinct factor (G. King,
King, Rosenbaum, & Goffin, 1999). In both studies, the authors concluded that familycentred caregiving was better measured with two rather than five factors. The findings
of this study align with earlier conclusions by the MPOC developers that the MPOC’s
original five-factor structure was well-aligned with two themes – interpersonal
caregiving, and the need for information. (G. King, King, & Rosenbaum, 1996; S. King,
King, et al., 2004).
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For children with epilepsy, we believe that the two-factor solution identified reflects
these themes as well. Factor 1 encompasses the interpersonal processes of caregiving.
This means that its underlying construct reflects behaviours that build a communicative
rapport among stakeholders, foster information exchange, and form collaborative
partnerships among all involved in the healthcare process (Donabedian, 1997).

The original four factors that folded into Factor 1 align well with this concept. They
measured interpersonal behaviours such as: providing consistent, comprehensive, and
coordinated care; empowering parents and practicing shared decision-making;
encouraging a relationship of mutual respect and support; and fulfilling parents’ need
for information on their child’s condition (S. King, King, et al., 2004; S. King et al., 1995).
Factor 1 also encompassed a number of elements of care described in Section 2.1 – ‘the
Concept of Family-Centred Care’. The behaviours tapped by these elements are
interpersonal as well – including: recognition that the family is a constant in the child’s
life; partnership and collaboration; respect, awareness and support; and
comprehensive, coordinated and continuous care.

Further support for this interpretation of Factor 1 comes from the design of the MPOC20 questionnaire itself. The first 15 questions of the questionnaire (which initially all
loaded as indicators onto Factor 1) were all prefaced with “To what extent do the
people who work with your child…” (Appendix E). This essentially means that all four
domains were explicitly measuring the degree to which the active, interpersonal
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interaction between a family and their care providers was family-centred. Thus, Factor 1
was renamed “Family/Care Provider Interaction” in children with epilepsy.

Conversely, the remaining 5 questions of the MPOC-20 (which loaded as indicators onto
Factor 2) were prefaced with “To what extent does the organization that works with
your child…” (Appendix E). This means that all indicators in the “Providing General
Information” factor were initially intended to measure family-centred behaviours at an
organizational level. This may explain why Factor 2 is a separate, though related
construct from that of ‘Family/Care Provider Interaction.’

Thus, FCC does not necessarily have to occur directly through direct family/care
provider interaction – it can be provided by any and all staff indirectly. This factor
specifically focuses on indirect FCC, where instead of providing care in an interpersonal
way, parents are supported by being made aware of important resources. Parents are
asked whether they were given information on community or organizational supports
(Question 16) or if they were given access to resources like Parent-to-Parent Networking
(Question 20). Such information could be made available to parents of children with
epilepsy through a clinic coordinator or even the administrative staff, potentially
changing outcomes for the parents and how they interact with their care provider(s).
This factor therefore measures the extent to which an organization provides familycentred information through latent means. Factor 2 was thus renamed “Providing
Information.”
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Taken together, the measurement of FCC in children with epilepsy is evaluated by two
additive scale scores – “Family/Care Provider Interaction” and “Providing Information.”
Individually, these scores will measure the interpersonal or information-giving
behaviours of care providers – together, they will measure the extent to which care
from neurologists and their organizations were family-centred as a whole.

Figure 4.1 presents the revised MPOC factor structure identified in children with
epilepsy. The double-headed arrow shows the correlation between factors and the
single-headed arrows represent factor loadings. The far right numbers are measurement
errors – the amount of indicator variance not explained by a factor (Harrington, 2008).

The resulting two-factor solution demonstrated an appreciable improvement in model
fit over the original factor solution. Though the Χ2 statistic did not confirm a proper
model fit (Χ2=205.28, p<0.0001), it was less than half the size of the original Χ2 value
found in the unrevised model (Χ2 of 427.45). In this respect, there was a significant
improvement in model fit. In addition, the Χ2/degrees of freedom ratio, was now 1.99 –
less than the 2.00 borderline. This meant that according to this ‘rough’ indicator of
model fit, the revised model fit the data well. The RMSEA estimate was 0.06 (90%
confidence interval 0.045-0.068), suggesting that the model had a ‘good’ fit. The CFI
statistic was 0.96, which also implied a ‘good’ fit to the data. Finally, the SRMR
suggested that the model fit was still ‘good,’ with a value of 0.04, well below the 0.8 cutoff. Taken together, these results satisfied the criteria for a ‘good’ fit. All corresponding
goodness-of-fit statistics are presented in Table 4.4 under the column “Final Model.”
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Figure 4.1 Revised MPOC-20 Model Identified in Children with Epilepsy

Factors

IN THE PAST YEAR, to what extent do the PEOPLE who work with your child:
Factor
Measurement
Indicators
Loadings
Errors
provide opportunities for you to make decisions about
treatment?

.363

.798

tell you about the results from assessments?

.404

.772

look at the emotional needs of your “whole” child (e.g. at mental,
emotional, and social needs) instead of just at physical needs?

.370

make sure that at least one team member is someone who
works with you and your family over a long period of time?

.567

plan together so they are all working in the same direction?

.166

give you information about your child that is consistent from
person to person?

.267

help you to feel competent as a parent?

.514

provide a caring atmosphere rather than just give you
information?

.346

provide enough time to talk so you don’t feel rushed?

.189

treat you as an equal rather than just the parent of a patient
(e.g. By not referring to you as “Mom” or “Dad”)?

.255

treat you as an individual rather than as a “typical parent” of a
child with epilepsy?

.216

.793
.658
.913

Family/Care
Provider
Interaction

.856
.697
.808
.900
.863
.885

.582

IN THE PAST YEAR, to what extent does the ORGANIZATION where you receive services:
give you information about the types of services offered at the
organization or in your community?

.280

.897

have information available about your child’s epilepsy
(e.g., its causes, how it progresses, future outlook)?

.196

.905

provide opportunities for the entire family to obtain informaiton?

.181

.819

provide advice on how to get information to contact other
parents (e.g. organization’s parent resource library)?

.329

have information available to you in various forms, such as a
booklet, kit, video, etc.?

.219

.848

Providing
Information

.883
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Table 4.1 Demographics of Respondents at HERQULES Time 2
Respondent Characteristics (n=335)
Mean age in years (SD)
Age range in years

38.4 (5.8)
24 to 61

Gender
Female
Male

95.2%
4.8%

Relationship to Child
Biological parent
Step parent
Foster parent
Adoptive parent
Guardian

95.2%
0.6%
0.3%
2.9%
1.0%

Marital Status
Married
Widowed
Divorced
Separated
Remarried
Never married

79.3%
0.7%
3.9%
7.1%
0.3%
8.7%

Average Household Income
Less than $20,000
$20,000-$39,999
$40,000-$59,000
$60,000-$79,000
$80,0000 or more

9.9%
13.3%
19.5%
16.7%
40.6%

Employment Status
Employed
Full-time homemaker
Not working
Looking for work outside of home
Student

70.3%
19.6%
6.2%
1.6%
2.3%

Education
Did not complete high school
High school
Vocational/Technical Training
College/University
Graduate School

8.7%
21.7%
11.4%
50.8%
7.4%
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Table 4.2 Demographics and Clinical Characteristics of Children at HERQULES Time 2
Respondent Characteristics (n=335)
Mean age in years (SD)
Age range in years

7.9 (2.4)
4 to 13

Gender
Male
Female

51.5%
48.5%

Type of Seizures (n=226)
Focal seizures
Generalised seizures
Undetermined

59.0%
39.9%
1.1%

Severity of Epilepsy (n=326)
Extremely to Quite Severe
Moderately to Somewhat Severe
A little Severe
Not at all Severe

3.6%
22.9%
30.6%
42.9%

AED Usage Status
Currently using 1 or more AEDs
No Current AED Usage

80.1%
19.9%
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Table 4.3 Summary MPOC-20 Indicator Scores Six Months after Diagnosis of Epilepsy
Indicator
Question 1
Question 2
Question 3
Question 4
Question 5
Question 6
Question 7
Question 8
Question 9
Question 10
Question 11
Question 12
Question 13
Question 14
Question 15
Question 16
Question 17
Question 18
Question 19
Question 20

N
297
264
299
274
298
266
298
297
306
284
304
283
301
261
297
277
283
274
280
271

Mean
5.44
4.30
5.16
4.68
4.97
4.85
5.28
5.16
5.36
5.32
5.12
5.23
5.25
3.49
5.25
3.93
4.38
4.08
4.07
3.61

SD
1.46
2.11
1.62
1.97
1.70
2.00
1.66
1.69
1.70
1.64
1.73
1.67
1.71
2.29
1.74
2.08
1.96
2.04
2.08
2.14

Median
6
5
6
5
5
5
6
6
6
6
6
6
6
3
6
4
5
4
4
4
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Table 4.4 Fit Indices for Factor MPOC-20 Models Assessed with HERQULES Time 2 Data (n=326)

Goodness of
Fit Statistic

Original
Model

Model
1

Model
2

Model
3

Model
4

Final
Model

Χ

427.448

506.072

393.877

341.874

286.787

205.277

(Degrees of Freedom)

(160)

(169)

(151)

(134)

(118)

(103)

p-value

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

2.672

2.995

2.608

2.555

2.430

1.993

2

2

Χ /df Ratio

RMSEA

0.073

0.080

0.072

0.070

0.068

0.057

(90% C.I.)

(.065-.082)

(.072-.088)

(.063-.081)

(.061-.080)

(.058-.078)

(.045-.068)

Bentler’s CFI

0.922

0.902

0.923

0.929

0.939

0.958

SRMR

0.054

0.060

0.052

0.043

0.036

0.036
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Table 4.5 MPOC-20 Modification Indices following Collapse of the Original Five-Factor Solution
‘BY’ Statements (i.e. Indicator Cross-loading)
‘Providing General Information’ by Question 2
‘Providing General Information’ by Question 4
‘Providing General Information’ by Question 14

Modification Indices
19.61
11.30
19.54

‘WITH’ Statements (i.e. Error Coviarance)
Question 3 with Question 2
Question 4 with Question 2
Question 4 with Question 3
Question 5 with Question 4
Question 6 with Question 5
Question 8 with Question 3
Question 8 with Question 7
Question 9 with Question 2
Question 9 with Question 4
Question 10 with Question 2
Question 10 with Question 9
Question 13 with Question 11
Question 14 with Question 2
Question 14 with Question 9
Question 18 with Question 17
Question 20 with Question 16

24.15
21.26
19.86
12.28
11.39
12.03
57.41
17.13
10.89
10.15
14.84
23.67
38.72
13.92
10.49
12.55
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Table 4.6 MPOC-20 Modification Indices following the Removal of Question 2
‘BY’ Statements (i.e. Indicator Cross-loading)
‘Providing General Information’ by Question 4
‘Providing General Information’ by Question 14

Modification Indices
12.57
20.74

‘WITH’ Statements (i.e. Error Coviarance)
Question 4 with Question 3
Question 5 with Question 4
Question 6 with Question 5
Question 8 with Question 3
Question 8 with Question 7
Question 10 with Question 9
Question 13 with Question 11
Question 14 with Question 9
Question 18 with Question 17
Question 20 with Question 16

22.15
13.62
11.26
10.02
54.99
10.92
22.52
11.79
10.24
12.30
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Table 4.7 MPOC-20 Modification Indices following the Removal of Question 14
‘BY’ Statements (i.e. Indicator Cross-loading)
‘Providing General Information’ by Question 4

Modification Indices
13.22

‘WITH’ Statements (i.e. Error Coviarance)
Question 4 with Question 3
Question 5 with Question 4
Question 6 with Question 5
Question 8 with Question 7
Question 13 with Question 11
Question 20 with Question 16

22.52
14.05
10.83
53.35
22.33
11.92
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Table 4.8 MPOC-20 Modification Indices following the Removal of Question 4.
‘BY’ Statements (i.e. Indicator Cross-loading)
None
‘WITH’ Statements (i.e. Error Coviarance)
Question 3 with Question 1
Question 6 with Question 5
Question 8 with Question 7
Question 13 with Question 11
Question 18 with Question 17
Question 20 with Question 16

Modification Indices

10.82
11.86
54.30
21.29
10.11
12.18
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Table 4.9 MPOC-20 Modification Indices following the Removal of Question 7.
‘BY’ Statements (i.e. Indicator Cross-loading)
None
‘WITH’ Statements (i.e. Error Coviarance)
Question 6 with Question 5
Question 9 with Question 8
Question 13 with Question 11
Question 20 with Question 16

Modification Indices

12.07
10.83
18.05
11.86
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Chapter 5 – Discussion

5

Chapter Outline

This chapter summarizes the purpose of this thesis (Section 5.1) and discusses its results
within the context of the findings of other studies (Section 5.2). It also describes the
strengths and limitations of the study (Section 5.3), discusses the implications of the
findings, and makes recommendations for future research (Section 5.4).

5.1 Study Purpose
The main goal of this work was to assess whether the MPOC-20’s structural validity –
and by extension, construct validity – remains intact when applied within the context of
children with epilepsy. If the factor structure was found to be an invalid fit for this
population, steps were then taken to re-establish its structural validity. This research
built upon previous work by Hunter (2007) that re-established some dimensions of the
MPOC’s validity (e.g. face validity and concurrent validity) and reliability (e.g. internal
consistency and test-retest reliability) within children with epilepsy. Confirmation of the
MPOC’s psychometric properties in children with epilepsy is required, because without
such confirmation, any conclusions derived from its use in this particular population
would not be credible.

Data for this work were taken from the Health-Related Quality of Life for Children with
Epilepsy Study (HERQULES) – a multi-centre prospective cohort study that included
children ages 4-12 with epilepsy. To our knowledge, this work is the first to explicitly
focus on the validity of the MPOC’s factor structure within this population.
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5.2 Summary of Results and Interpretation
5.2.1

Reassessment of the MPOC-20’s Factor Structure

The primary goal of this thesis was to assess whether the 20-indicator Measure of
Processes of Care (MPOC-20) retained its factor structure in children with epilepsy. This
measure ascertains, from the perspective of a parent, the degree to which the care
received in the last 6 months was family centered. Family-Centred Care (FCC) is
measured through five domains/factors that were identified in children with
neurodevelopmental disabilities.

Using Confirmatory Factor Analysis (CFA), the MPOC’s factor structure was assessed
through interpretation of resulting goodness-of-fit statistics. The hypothesised factor
structure was found not to ‘fit’ the responses of parents of children with epilepsy. The
reasons for this poor model fit are likely similar to those described in studies where the
MPOC was adopted in new treatment populations or environments.

The psychometric properties of a measure are dependent on the context in which it is
being employed. The shifts in the factor structure that occur when the MPOC is moved
to a new population or setting are likely due to differences in conditions, treatments,
languages, ethnicity, culture, socioeconomics, and service delivery models (Chong et al.,
2012; Klassen et al., 2009; McConachie & Logan, 2003; Moore et al., 2009; Saloojee et
al., 2009; Siebes et al., 2007). To use the MPOC-20 among children with epilepsy is to
move the tool into a population with different characteristics than those of children
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with neurodevelopmental disabilities – hence the increased likelihood that the original
model will have a poor fit in the new population.

For example, children with cerebral palsy made up 25.3% of the MPOC-20’s validation
sample. Symptoms of this condition include ‘global mental and physical dysfunction or
isolated disturbances in gait, cognition, growth, or sensation.’ Thus, a feature of care for
these patients is the regular use of rehabilitation services such as physical therapy (S.
King, Teplicky, et al., 2004; Krigger, 2006). The condition is neither progressive nor
curable, which makes the goal of treatment not to achieve normalcy, but to maximise
functionality, capability, locomotive abilities, cognitive development, social interaction,
and independence (Krigger, 2006).

The clinical presentation of epilepsy, however, is marked by a ‘transient’ occurrence of
seizures (Fisher et al., 2005). Patients experience intermittent and episodic seizures
rather than the continuous physical impairment as is seen in patients with cerebral
palsy. Treatment is different as well – the primary goal of treatment is not to manage
the condition through rehabilitative services such as physical therapy, but rather to
attain seizure-free status, or at least reduce the severity of seizures (e.g. frequency,
intensity, impact on daily life) through antiepileptic drugs (AEDs) (Goldenberg, 2010).

This suggests that there may be differences in the perceptions of FCC and differences in
how it is delivered. Priorities for children and parents are likely to vary by condition. In
addition, features of care that may be present in the treatment of one condition may be
absent from the treatment of another group. Thus, rather than pursue this ill-fitting
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factor solution, an exploratory analysis within a confirmatory factor analysis framework
was performed. The goal was to identify a better fitting factor solution for children with
epilepsy (T. A. Brown, 2006).

5.2.2

Re-establishment of the MPOC-20’s Structural Validity

Further investigation of the goodness-of-fit statistics identified a lack of parsimony in
the original five-factor model – there were more indicators and factors than necessary
to measure FCC in children with epilepsy. The ensuing exploratory process attained a
two factor solution with 16 indicators – a simpler and more interpretable factor solution
in this population. This contrasts with the original five-factor solution with 20 indicators
identified in children with neurodevelopmental disorders.

Taken together, the ill fit of the original factor structure and the subsequent
identification of a two-factor solution in children with epilepsy adds to prior evidence of
the MPOC’s factor instability in new treatment populations or settings. The MPOC-20
continues to perform well when used in its initial population, but less well when
adapted for a different context. These results also underscore the need for steps to
ensure that a measurement tool is appropriate for the target population.

In this case, the first step was to identify the optimal number of factors needed to
reflect the experiences of care for children with epilepsy. Four of the five factors had
poor discriminant validity – their underlying constructs overlapped significantly. For
children with epilepsy, only a single overarching construct was needed to explain the
phenomenon being collectively measured by these factors. The “Family/Provider
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Interaction” factor initially contained all 15 items formerly belonging to the original four
factors. All 5 indicators that had loaded onto the “Providing General Information” factor
in the original model now loaded definitively onto the new “Providing Information”
factor. This new factor remained moderately, rather than strongly correlated with
“Family/Provider Interaction” (r=0.584) – making it a distinct, though related construct.

The number of indicators in the final model was fewer than in the original model as well.
In the search for sources of poor model fit, four indicators were identified as warranting
closer investigation. Each of these indicators tapped some aspect of informationprovision by care providers. The content of Question 7 (In the past year, to what extent
do the people who work with your child fully explain treatment choices to you?) was
found to be statistically and conceptually redundant with Question 8 (In the past year,
to what extent do the people who work with your child provide opportunities for you to
make decisions about treatment?). Because the content in Question 7 was reasoned to
be a necessary precursor for the behaviour in Question 8 to occur, it was identified as a
problematic indicator and therefore dropped from the model.

The three remaining indicators that were removed each tapped a clinical informationgiving behaviour that was evaluated to not be a central facet of care for children with
epilepsy. One question tapped the provision of written information on the child’s
progress in general; another question measured the child’s progress in treatment. The
final question tapped whether parents were given a choice of what type of information
they wished to receive, and when.
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There are two potential explanations for this outcome. First, it is possible that the
episodic nature of the condition of epilepsy may drive the process of information
exchange among stakeholders more so than parent/provider interaction. As mentioned
previously, children with epilepsy differ from children with neurodevelopmental
disorders in that they tend to experience sporadic, unpredictable episodes of seizure
activity, as opposed to a sustained, continual presentation of symptoms. As well, much
of the presentation of epilepsy and the effects of treatment tend to occur beyond the
purview of the care provider – at home, at school, and within the community.
Information is therefore more likely to exist in the form of a report on the child’s health
status by the patient and family to the care provider, rather than a formal assessment
on the progress of therapy provided by health professionals to families.

Second, it may be that the flow of information is more likely to entail written
information when care is delivered within the context of an inter-professional team
rather than by a single professional. This behaviour would ensure that all team members
– including family members – are up-to-date and all have the same information on the
child’s progress and health in general. Moreover, a clinical coordinator on such a team,
in the form of a nurse or social worker could potentially further the lengths to which
information is written, and how and when it is delivered.
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5.3 Strengths and Limitations
This work had several strengths. It was the first to explicitly examine the structural
validity of the MPOC-20 in a sample of children with epilepsy. Another advantage of this
work lay in its methodology, as it performed a confirmatory factor analysis (CFA). This
methodology allowed us to make modifications using a statistical basis as well as
information on the MPOC’s development and information on epilepsy as a condition.
This contrasts with the usage of Principal Components Analysis or pure EFA, which
assumes that there is no a priori knowledge of the interrelations among indicators.

Another strength of this work was that its analyses were performed on a relatively large
sample size of 311 patients – more than ample for a CFA to be performed. In addition,
data on the perceptions of the degree to which services were family-centred came from
parental self-reports rather than through clinician self-reports – thereby gathering a
more representative picture of how families perceive their child’s care. Lastly, data
came from HERQULES – a multi-centre prospective cohort study that examined children
with epilepsy both longitudinally and across the country. This presented an opportunity
to study a sample of children being treated at multiple sites over time by a consistent
paediatric neurology service.

The main limitation of this work is that the HERQULES questionnaire was not primarily
designed to measure health services utilization, or the characteristics of the services
received by the child and family. The lack of this type of information made it difficult to
draw definite conclusions in a number of areas, including the reasons why parents
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answered “Not applicable” to indicators on the questionnaire. This meant that some of
our interpretations of the patient and family experiences during the treatment of
epilepsy are more speculative than empirical in nature.

Another potential limitation is that the CFA was based on information about FCC in the
context of children with neurodevelopmental disorders. By restricting the analysis to
what is known about FCC in this population, it is possible that other elements of FCC
applicable specifically to patients with epilepsy may not be captured by the revised
MPOC-16. To identify these potential elements would require a purely exploratory
analysis much like that used in the construction of the original MPOC-56 and MPOC-20.
This is a time-consuming and potentially expensive process (Harrington, 2008) that was
beyond the scope of this thesis – it still, however, represents an important, subsequent
step to be taken.

5.4 Conclusions
The result of this thesis was a revised version of the MPOC-20 with a smaller number of
factors and indicators. Further steps should be taken to investigate these results. First
and foremost, as the revised model is exploratory rather than confirmatory, these
results should be replicated in another sample of children with epilepsy (T. A. Brown,
2006; Harrington, 2008; Streiner & Norman, 2008). These studies should be based on
samples with a wide array of characteristics, including the severity of epilepsy and
socioeconomic status. It is possible that more disadvantaged patients and families may
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have different informational needs than families with lesser clinical or socioeconomic
burdens.

It is also recommended that any future investigations into the validity of the MPOC-20 in
other contexts and populations include an assessment of its structural validity as was
conducted here. This may be an effective means of ensuring that the content of the
questionnaire is context-appropriate, and that it measures FCC as experienced by the
target population.

Second, additional work should be done to ascertain whether new indicators are
needed to replace the four that were removed, or if two scores calculated by 16
indicators is suitable for this population. Replacing the indicators that were removed
from the model would likely entail re-wording the questions to account for the impact
of intermittent seizure episodes on the information exchange process.

This thesis was the first step in determining whether the delivery of FCC has a
quantifiable impact on the trajectory of health-related quality of life (HRQL) for children
with epilepsy. The benefit of having a smaller of number of factors is that scoring is
simpler and that interpretation of the results is easier. In addition, having a two-factor
measure of FCC will make it easier to predict and understand the potential impact that
FCC may have on the HRQL of children in this population. Despite a smaller number of
factors, it is still possible to identify specific areas for improvement by analysing
responses on a per-indicator basis.
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Appendix A: Literature Search Strategy
The objective of our search strategy was to probe the literature for papers that address
potential linkages between FCC as defined by our working definition and any form of
health-related outcomes. This thesis focuses on FCC as applied in a population of
children with epilepsy – therefore the focus of this literature review will be on children
with chronic illnesses between birth and age 18.

Methodology. A search strategy was created to identify all published literature
regarding the effects of clinic-based Family-Centred Care (FCC) on health outcomes of
children with chronic illness. To characterise any potential effects of FCC, only papers
that included a form of epidemiological study design or quantitative analysis were
included in this literature search.

In April of 2013, a literature search of peer-reviewed studies was performed. This search
included five databases: MEDLINE, EMBASE, CINAHL, PsycINFO, and Web of Science.
MEDLINE and EMBASE were searched using the OVID search interface, while CINAHL,
PsycINFO and Web of Science were searched using EBSCOhost, ProQuest, and Web of
Knowledge respectively. Each interface differs in the availability of major subject
headings, options available for modifying and sorting search results, as well as the way
in which search parameters are entered. To compensate, a single search pattern was
created and utilized across each database to ensure consistency in results.

Major subject headings were exploded for MEDLINE and EMBASE (i.e. Medical Subject
Headings, or MeSH), CINAHL (i.e. CINAHL Subject Headings), and PsycINFO (i.e. Subject
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Index Headings). The Web of Science database did not include any form of subject
headings.

Family-Centred Care is used interchangeably with other terms and phrases, such as
Family-Centred Practice or Family-Focused Care. Additionally, differences between
British and American English spelling conventions require our search strategy to capture
both ‘centred’ and ‘centered.’ Therefore, Step 1 of the search process was to capture as
many of the alternate phrases and spellings of FCC in the literature as possible. Step 2
was to collect papers that employed any number of instruments known to measure
Family-Centred Care, such as the Measures of Processes of Care (MPOC) and un-named
assessment tools created by the Institute of Patient- and Family-Centered Care. These
results were then pooled (Step 3).

A succession of steps was then used to limit results to the population outlined in our
objective. Steps 4 & 5 limited the papers in each successive database to infants, children
and adolescents, as well as papers with a paediatric medicine and paediatric nursing
background. Steps 6 & 7 were added to ensure that only papers that relied on
predominantly quantitative methodology would be included. The next steps, (8 & 9)
limited the environments where FCC was being practiced to clinical settings; particularly
the hospital and private healthcare office. Finally, Steps 10 and 11 limited papers to
English articles with a human population, and articles published in journals only.
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Table A-1 Steps in search strategy example using the OVID MEDLINE database
1. (family cent?red care or family cent?red service or family cent?red* or family
focused*)
2. ("Family-Centered Care Self Assessment Tool" or "Institute for Family Centered
Care" or "Institute for Patient and Family Centered Care" or IFCC or IPFCC or
"Patient-Family-Centered Care Survey" or "measures of processes of care" or
MPOC* or "Family-Centred Care Survey" or FCCS or "Give Youth a Voice" or "goals of
care conversation")
3. 1 or 2
4. exp child/ or exp adolescence/ or exp infant/ or exp pediatrics/ or exp pediatric
nursing/ or child*.mp. or infant*.mp. or adolescen*.mp. or teen*.mp. or
p?ediatric*.mp. or "school age".mp. or schoolage.mp.
5. 3 and 4
6. exp epidemiologic study characteristics as topic/ or epidemiologic method or
((clinic* or eval* or prospective or retrospective or comparative or quantitative or
experiment* or random* control* or observation* or cohort or case control or cross
sectional or crossover or cross over or ecological or factorial or intervention or
impact or outcome or survey) adj5 (study or studies or instrument* or measure* or
design or trial))
7. 5 and 6
8. (practice or urgent care or medical centre or medical center or office* or hospital*
or clinic* or intensive care unit or icu or in-patient or out-patient or inpatient or
outpatient or tertiary care or primary care or ambulatory* or "health centre" or
"health center" or rehabilita* or medical home)
9. 7 and 8
10. limit 9 to (english language and humans)
11. limit 10 to journal
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Inclusion and Exclusion Criteria. The criteria for inclusion in this literature review were
as follows. A study must: 1) characterise the impact of a family-centred intervention or
policy on health outcomes; 2) focus on the impact of FCC in children with chronic illness
up to the age of 18 years; 3) observe FCC within clinical care settings; 4) utilise an
epidemiological study design or a form of quantitative analysis.

Neonates born prematurely and those in Neonatal Intensive Care Units (or other special
care nurseries were excluded for two reasons: 1. FCC provided in the NICU is different
from that provided to paediatric patients beyond the neonatal stage (Brophy & Barrow,
2010); 2. studies that focus on neonates needing special care do not always make a
distinction whether the reason for admittance is due to a chronic or an acute condition.
Without the ability to separate the effects of FCC on children with acute illness from
children with chronic illness, these studies are considered ineligible for inclusion in this
literature review.

Grey literature, (conference proceedings, poster presentations, and abstracts) were
captured in the search process. While published in a peer-reviewed journal, they often
do not provide sufficient information to meet the parameters of the search strategy. As
a result, they were removed in the ‘manual removal’ stage.

Manual Removal of Ineligible Papers. The initial inspection of the search strategy results
revealed that many of the resulting articles did not meet the inclusion or exclusion
criteria. By capturing as many journal articles as possible on FCC, the search strategy
returned a set of papers that were only slightly related to FCC or focussed on single
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components of FCC. A number of ineligible papers resulted from incorrectly classified
articles in each of the databases (i.e. keywords and abstracts. Finally, limitations in each
of the database search engines made it difficult to limit results without removing
potentially eligible studies.

To remove ineligible papers, a screening process by way of manual removal was
undertaken. In total, 1443 articles were manually removed in a screening process
utilizing the titles of the articles, the abstracts, as well as keywords assigned by their
source database. When not enough information was available to determine the
potential eligibility of a study, a brief scan of the full-text document for key words and
phrases would determine their eligibility.

The next stage of the literature review was to review all remaining articles indepth to determine their eligibility for inclusion (n = 52). Through this process, it became
clear that some papers purporting to discuss FCC were actually discussing a few specific
components of FCC, or specific interventions that lacked one or more of the defining
elements of FCC. Alternatively, there were papers that explicitly stated an emphasis on a
different form of care, such as family-focused care; when in fact, the characteristics of
the care delivered were family-centred instead.

To differentiate between FCC and these other family ‘oriented’ forms of care; a
methodological classification system is required. For this literature review, we relied on
the classification system of Dunst, Johanson, & al, (1991) introduced in Section 2.4.2.
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Each paper was read thoroughly to determine the intensity of collaborative behaviour
and partnership between care providers and parents. Depending on their degree of
family-orientation, they were organized in the appropriate category (Table 2).

Table A-2 Types of Family-Oriented Care (Dunst, Boyd, Trivette, & Hamby, 2002)
Model
Professionally
Centered

Family Allied

Family Focused

Family Centered

Criteria
Families are seen mostly as deficient and incapable of healthy
functioning without professional interventions. Professionals see
themselves as experts who determine family needs. Families’
views and opinions are given little time or no credence.
Interventions are implemented by professionals with families
being passive participants in the intervention process.
Families are seen as minimally capable of independently effecting
changes in their lives. Families are viewed as agents of
professionals for carrying out professionally prescribed
recommendations and courses of action. Professionals enlist
families to implement intervention under the guidance and
tutelage of the professionals.
Families are seen as capable of making choices among options
professionals deem important for healthy functioning.
Professionals provide advice and encouragement to families on the
basis of their choices and decisions. Interventions focus on
monitoring family use of professionally valued services.
Families are viewed as fully capable of making informed choices
and acting on their choices. Professionals view themselves as
agents of families who strengthen existing and promote
acquisition of new skills. Interventions emphasize capacity building
and resource and support mobilization by families.

The result of this stage of sorting was a number of papers that met the first criterion (i.e.
characterisation of the impact of FCC on health outcomes). Specifically, five articles
were found to be relevant to the review objectives, and were thus included in this
literature review. Immediately following the search, the ancestry method was employed
in searching each of the bibliographies of the articles that were relevant to our
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objective. No new papers were found. The following diagram (Figure 1) displays the
result at each stage of the search and categorization processes in this literature review.
Figure A-1 Refinement Process used to Arrive at the Final Number of Studies
Studies Identified through Database Searches
(N = 2460)
OVID EMBASE: 723
CINAHL: 568
PsycINFO: 447
OVID MEDLINE: 411
Web of Science: 311

Exclusion Duplicates
(n=965)

Papers that did not research health
outcomes using quantitative
methodology
(n = 666)
Papers that did not research health
outcomes of pediatric patients
between the ages of 0 – 17 years
old
(n = 605)
Papers that did not focus
specifically on children with a
chronic disease
(n = 123)
Papers where family-centred
interventions were not based in
clinical settings
(n = 49)

Potentially Eligible Studies
(n=1495)

Exclusion of Studies not
meeting Initial Search
Strategy Requirements
[See Box A]
(n=1443)
Full-Text Articles
Assessed for Eligibility
(n=52)

Box B (n = 47):

Family-Focused Model of Care
(n = 23)
Family-Allied Model of Care
Exclusion of Studies
where care was other
than Family-Centred
[See Box B]
(n=47)

Eligible Studies
(n=5)

Box A (n = 1443):

(n = 15)
Insufficient Information to Classify
level of Family-Centred Care
(n = 5)
Professional/Expert Models of Care
(n = 2)
Insufficient Information to Assess the
Impact of Family-Centred Care
(n =2)
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MPOC-20 Excerpt from HERQULES Parent Questionnaire
Appendix E:: MPOC
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Appendix F: Diagnostic Tests in Preparation for Confirmatory Factor Analysis

Level of Measurement. Since the MPOC-20 uses Likert scaling, researchers can assume
that the indicators are measured on either categorical or continuous scales. Following
Rhemtulla, Brosseau-Liard, & Savalei (2012) and S. S. Stevens (1946) the MPOC was
treated here as continuous because it has features of both interval and ratio scaling and
because each indicator had more than the recommended 5 response categories.

Missing Data. Each indicator of the MPOC-20 is rated on a scale of 1 through 7, with an
additional “Not Applicable” option. The developers of the instrument proposed that i)
non-responses (i.e. incomplete or unanswered) and ii) responses marked as “Not
Applicable” be treated as missing data points (King et al., 1995). They also stated that
questionnaires should not be analysed if; i) more than 50% of the indicators are nonresponses, ii) more than 50% of the indicators are marked “Not Applicable,” or iii) a
combination of non-responses and “Not Applicable” indicators totals more than 50% of
all indicators in the questionnaire (King et al., 1995).

In our sample, eight respondents had >50% non-responses, fifteen had >50% marked as
“Not Applicable,” and one had >50% nonresponses and/or “Not Applicable.” Another
respondent was found to be not eligible for inclusion in the analysis after data collection
had concluded. Thus, 25 respondents were omitted, leaving a total of 311 respondents
with analyzable data.
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Table F-1 presents the pattern of non-response/”Not Applicable” data for the eligible
311 respondents. The amount of non-response was very small, accounting for 0.32% to
0.96% of the responses in each indicator. Thus, the percentage of nonresponses per
indicator was well below 5% – meaning that its impact on subsequent analyses would be
minimal. Therefore, there was no need to investigate missing data patterns further
(Brown, 2006).

With respect to “Not Applicable” responses, percentages ranged from 0.96% to 15.43%
per indicator. This is not problematic, however, because the nature of their missingness
is known. Respondents answered “Not Applicable” because the content described in the
questions did not apply to them within the previous 6 months. It is not possible to
investigate why parents did not perceive the receipt of these services, as it was not a
goal of the MPOC-20 or the HERQULES survey to identify the determinants of FCC.

The final missing data issue to be addressed was how missing data would be handled by
both the diagnostic tests and the CFA itself. Many analyses perform list-wise deletion –
respondents with at least 1 missing data point are removed from the analysis. Of the
diagnostics described in this section, three use list-wise deletion: the test for
multivariate outliers; the test for univariate normality; and the test for multivariate
normality. Because 168 respondents had a missing data point for at least one indicator,
the results of these tests were based on a sample size of 143. The tests for
multicollinearity and singularity were able to use data from all 311 respondents.
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To determine whether there was a difference between respondents with missing data
points and those with complete data, each group was assigned a dummy variable in SAS.
The student’s t-test was used to identify whether there was a difference in mean
indicator scores across groups. Fourteen of twenty indicators indicated that there was
no statistical difference in scores between respondents with complete and incomplete
questionnaires. The remaining six indicators had relatively small observed differences
(i.e. a maximum percentage difference of 10.8% between the mean scores of either
group). Given that there were no large differences between the two groups, we believe
the results of the diagnostic tests are generalizable to the sample as a whole. The
results of these tests are displayed in Table F-2.

With regard to the CFA itself, there are two recommended ways to handle missing data.
The first is multiple imputation, where data from completed questionnaires are used to
predict missing scores. The second is the usage of the full-information maximum
likelihood estimator (FIML). Methodologists generally use the latter when attaining
statistical estimates of a model’s fit while accounting for missing data (Brown, 2006).
Thus, a type of FIML was used here to handle missing data.

Detection of Potential Outliers. Checking for outliers – unique respondents with unusual
or extreme values on one or more indicators – is also customary before performing a
CFA. There are two kinds of outliers. The first is a univariate outlier – this occurs when
there is an extreme score on a single indicator. Due to the limited range of available
responses to each question, it was decided that univariate outliers were not likely, so
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they were not pursued. The second is a multivariate outlier – a cluster of unusual or
extreme scores across multiple indicators.

Finding potential multivariate outliers began by calculating Mahalanobis Distances
(MDs) for each of the eligible respondents with complete data (n=143). The MD
represents the relation of a respondent’s answers to the mean of all answers within the
sample. Next, the individual’s MD was compared against the critical value for the
sample (i.e. 45.315 at a conservative α=0.001). If a respondent’s MD exceeded the
critical value, their questionnaire was investigated further, to determine whether
responses reflected ‘legitimate variability,’ or were in fact, anomalous responses
(Harrington, 2008; Raykov & Marcoulides, 2012).

Potentially anomalous questionnaires were examined and assessed on a case-by case
basis. For example, the respondent with the highest MD answered ‘To a very great
extent’ on 14 of 20 questions – which implied a perception of receiving a high degree of
FCC. This respondent also replied ‘Not at all’ on 2 questions – which suggested that they
did not feel like a partner in care, and that they had not received advice on how to get
more information or get in contact with other parents. It is possible that a parent could
receive many of the features of FCC, but still feel that their child’s care was lacking in
key areas. As a result, this respondent was kept in the analysis.

Of the 143 respondents with complete data, sixteen were identified as potential
multivariate outliers through a SAS macro created by Raykov & Marcoulides (2012). All
of the respondents’ questionnaires were examined in the manner described above,
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leading to the conclusion that the variations in scores were both valid and
representative of potential parental experiences. They were all therefore retained in the
analysis.

Adequacy of Sample Size. Because the search for multivariate outliers did not yield any
additional omission of respondents, the number of eligible respondents remained 311.
The size of a sample has an effect on the results of a CFA, as the results of the CFA are
sensitive to how large or small a sample is (Tabachnick & Fidell, 2012). A ‘rule of thumb’
is that total sample sizes between 100 and 200 are considered ‘medium’ sized, while
sizes above 200 are considered ‘large’ and acceptable for most models (Kline, 2011;
MacCallum, Widaman, Zhang, & Hong, 1999). Assuming that a sample size of over 200 is
ideal, the available sample size of 311 was considered adequate for a CFA to be
performed.

Multivariate Normality. Another requirement for CFA is multivariate normality. This is
the assumption that all possible combinations of indicators are normally distributed
(Raykov & Marcoulides, 2012; Tabachnick & Fidell, 2012). Univariate normality is a
necessary but not sufficient condition for multivariate normality to occur. If there are
signs of univariate non-normality, however, it is very likely that there is multivariate
non-normality as well (Brown, 2006).

The assumptions of univariate and multivariate normality were tested through statistics
generated by the SAS MULTNORM macro (SAS Institute Inc., 2007, 2010). The results
were based on a sample of 143 completed questionnaires. These statistics are generally
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sensitive to sample size, so visual assessment of corresponding graphs using frequency
histograms or normal P-P plots is needed to correctly assess normality (SAS Institute
Inc., 2007; Tabachnick & Fidell, 2012).

The results of the statistical tests are displayed in Table F-3. They are accompanied by
frequency histograms with a normal distribution overlay in Figure F-1 and a Q-Q Plot to
examine multivariate normality in Figure F-2. According to the Shapiro-Wilk test
statistics generated for each indicator, the assumption of univariate normality did not
hold for all indicators in the model (p < 0.0001). The corresponding Q-Q plots confirmed
this conclusion. As suggested by the consistent presence of univariate non-normality,
the sample was found to be multivariate non-normal as well. This was identified using
Mardia Skewness, Mardia Kurtosis, and Henze-Zirkler T-test statistics (p < 0.0001) and
the corresponding P-P plot (Mardia, 1974). Taken together, this meant that our CFA
methodology needed to take the non-normality of the data into account.

Identifying Multicollinearity and Singularity. Multicollinearity occurs when two or more
indicators are highly correlated (0.90 ≤ r < 1.00), while singularity occurs when two or
more indicators have a perfect correlation (r=1.00). When performing CFA, the
existence of either would cause statistical issues – namely that as the correlation
between two indicators increases, the denominator for certain calculations approaches
zero. Thus, calculations involving multicollinear indicators would result in large and
unstable parameter estimates, whereas singularity would prohibit the calculations from
taking place altogether (Tabachnick & Fidell, 2012).
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Screening for multivariate multicollinearity and singularity involved calculating squared
multiple correlation (SMC) values for each of the indicators in relation to the group of
indicators as a whole (Tabachnick & Fidell, 2012). These statistics (Table F-4) show the
relation of an indicator to the others in the set. If the SMC value is ≥ 0.90, the indicator
is highly related to others in the set, and thus there is multicollinearity; if the value is
extremely close to 1, there is singularity. Among MPOC indicators, the highest SMC
value was 0.860; therefore, neither singularity nor multicolilinearity was a threat in this
data set (Norman & Streiner, 2008; Tabachnick & Fidell, 2012).

The correlation matrix was also examined for evidence of bivariate collinearity and
singularity (Table F-5). The highest correlation (r=0.856) was found between two
indicators related to Question 7 (In the past year, to what extent do the people who
work with your child fully explain treatment choices to you?) and Question 8 (In the past
year, to what extent do the people who work with your child provide opportunities for
you to make decisions about treatment?). Keeping indicators with a bivariate correlation
of 0.70 and higher is not recommended, except in situations where structural analyses
or repeated measures testing are being done (Tabachnick & Fidell, 2012). Thus, these
two indicators were flagged for potential removal during later stages of the analysis.
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Table F-1 Amount of ‘Missing’ Responses Six Months after Diagnosis of Epilepsy
Indicator
Question 1
Question 2
Question 3
Question 4
Question 5
Question 6
Question 7
Question 8
Question 9
Question 10
Question 11
Question 12
Question 13
Question 14
Question 15
Question 16
Question 17
Question 18
Question 19
Question 20

N

1
3
1
2
1
1
2
3
2
1
2
3
2
2
1
2
1
2
2
1

Non-Responses
Percentage

0.32%
0.96%
0.32%
0.64%
0.32%
0.32%
0.64%
0.96%
0.64%
0.32%
0.64%
0.96%
0.64%
0.64%
0.32%
0.64%
0.32%
0.64%
0.64%
0.32%

N

13
44
11
35
12
44
12
11
3
26
5
25
8
48
13
32
27
35
29
39

“Not Applicable”
Percentage

4.18%
14.15%
3.54%
11.25%
3.86%
14.15%
3.86%
3.54%
0.96%
8.36%
1.61%
8.04%
2.57%
15.43%
4.18%
10.29%
8.68%
11.25%
9.32%
12.54%
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Table F-2 Test Statistics for Univariate and Multivariate Normality
Tests for Univariate Normality
Question 1
Question 2
Question 3
Question 4
Question 5
Question 6
Question 7
Question 8
Question 9
Question 10
Question 11
Question 12
Question 13
Question 14
Question 15
Question 16
Question 17
Question 18
Question 19
Question 20

Test Statistic
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W
Shapiro-Wilk W

Value
0.88
0.90
0.89
0.89
0.90
0.87
0.87
0.89
0.87
0.88
0.89
0.88
0.87
0.87
0.88
0.90
0.91
0.91
0.90
0.89

Probability
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001

Tests for Multivariate Normality
System Level

Test Statistic
Mardia Skewness
Mardia Kurtosis
Henze-Zirkler T

Value
4524
41.03
1.72

Probability
<.0001
<.0001
<.0001
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Table F-3 Results of T-Test comparing Respondents with Missing Data to those with
Complete Data
Tests for Univariate Normality
Question 1
Question 2
Question 3
Question 4
Question 5
Question 6
Question 7
Question 8
Question 9
Question 10
Question 11
Question 12
Question 13
Question 14
Question 15
Question 16
Question 17
Question 18
Question 19
Question 20

* Stastically Significant p-value ( p < 0.05 )

t-value

p-value

-2.16
-0.36
-1.12
-1.44
-0.97
-1.38
-1.89
-1.80
-2.83
-2.52
-2.87
-1.86
-2.09
1.34
-2.39
0.35
0.61
1.18
0.80
1.01

0.0319*
0.7179
0.2652
0.1425
0.3324
0.1694
0.0594
0.0726
0.0050*
0.0124*
0.0044*
0.0646
0.0375*
0.1832
0.0177*
0.7233
0.5456
0.2377
0.4266
0.3144

Difference in
Means
-0.3570
-0.0974
-0.2069
-0.3523
-0.1901
-0.3462
-0.3552
-0.3496
-0.5349
-0.4811
-0.5551
-0.3644
-0.4043
0.4007
-0.4735
0.0913
0.1440
0.3004
0.2028
0.2703
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Figure F-1 Frequency Histograms for the Tests for Univariate Normality
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Figure F-2 Q-Q Plot for the Test for Multivariate Normality

123

Table F-4 Square Multiple Correlations (SMCs) Six Months after Diagnosis of Epilepsy
SMC
Question 1
Question 2
Question 3
Question 4
Question 5
Question 6
Question 7
Question 8
Question 9
Question 10
Question 11
Question 12
Question 13
Question 14
Question 15
Question 16
Question 17
Question 18
Question 19
Question 20

Value
0.596
0.749
0.792
0.780
0.720
0.600
0.856
0.786
0.855
0.860
0.812
0.833
0.849
0.661
0.686
0.757
0.841
0.855
0.855
0.798

124

Table F-5 Correlation Matrix for the MPOC-20 Indicator Variables
Indicators

Indicators

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q10

Q11

Q12

Q13

Q14

Q15

Q16

Q17

Q18

Q19

Q1

---

Q2

.502

---

Q3

.665

.695

---

Q4

.599

.690

.741

---

Q5

.617

.568

.716

.709

---

Q6

.484

.438

.580

.532

.644

---

Q7

.595

.563

.678

.649

.705

.590

---

Q8

.556

.527

.593

.620

.637

.549

.856*

---

Q9

.602

.504

.685

.602

.703

.586

.787

.768

---

Q10

.636

.553

.734

.662

.763

.644

.796

.701

.848

---

Q11

.608

.560

.668

.607

.636

.482

.720

.699

.786

.777

---

Q12

.598

.530

.660

.592

.626

.554

.716

.655

.787

.777

.736

---

Q13

.592

.569

.716

.613

.663

.532

.768

.701

.775

.780

.825

.793

---

Q14

.386

.686

.524

.571

.495

.373

.490

.474

.437

.468

.522

.510

.536

---

Q15

.453

.574

.625

.552

.628

.501

.708

.609

.661

.713

.644

.697

.697

.515

---

Q16

.316

.583

.495

.550

.443

.353

.430

.385

.374

.415

.398

.407

.464

.487

.454

---

Q17

.368

.559

.480

.528

.455

.327

.459

.418

.418

.410

.451

.461

.479

.512

.481

.747

---

Q18

.367

.533

.497

.533

.434

.317

.473

.460

.465

.475

.465

.491

.538

.549

.469

.742

.838

---

Q19

.335

.528

.460

.520

.441

.311

.439

.368

.401

.427

.419

.453

.485

.513

.448

.753

.789

.797

---

Q20

.271

.440

.429

.456

.396

.254

.395

.372

.380

.384

.446

.389

.444

.460

.431

.760

.703

.716

.737

Q20

---
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